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3.2 

Cradle of Life) ff*3oo 
^2er'o<> (Swaziland) 



(Eukaryotes) 



. 3(5 ^5 



^ (65*83^ iT ^^, 



" (Primordial 
fil^ca 5s*, 



' (Gun Flint Cherts) 



1.2-1.4 



<y)e&rtfo Irffaoo 3g 400 
eso<d ^or'ScSbS <5* (Upper Silurian) 6 



50,000 (e>tf3o.8otfoSo) 
^TO^, ^j3b^c& ( 
10,000 ^ 



3c5o 5*^0 



. 8000 



eJl ^^ftoS^ Sodts <2^ood tfrtstfootfS), 



. (l.^r. 3000 ^on^^^^Socx^, (l.^p. 2000 
, (l.^r. 2000 - 1500 SonS* bocfc^afc, (1.^-. 2000 



5000 



.^T- 1500-500), 

. 321-186), '3tfg3olrtf ((1.^. 100-500), '3^' 
500-700) ^0^5 ^06^ e^OoS srS^ox>g 
500-700) ^S<5 S 

((l.tf. 500) 



. 1120-1330) 

^' (Horticulture) 



(l.^p. 8000 



OJ^ca eiJSoQs ^^) litfy 3^oS^ (l.^p. 3000 



- 'So^.co, 



1975) ^ "^^,^ 

bo "SooS^eS 



(Oryza barthii, 0. subulata), esS)^ (Avena barbata, AJatua), 
(Panicum) <3o,<t3 5 B cdbc?CTge3&; ^foS^eS (Phaseolus), crfis^ (Dolichos), 
<^c3vr ) d 6 J r 5c^r ) (Dioscorea), esBo^oo (Allium) "SoodSrf 
; "3 13?> (T/rfs), ^3^1o (Ficus), ~^^ (Pinus), ss 9 ^^ (Juglans), *>(&& 
(Citrus), &XPd fM5^ '3x)(3Sa ^og^e^o^); 5-^So (Capsicum), d 
(Lycopersicon), ^D^oDo^ (Cucumis), &SD^)W (Cucurbita), oo 



. ^^" (Child, 

1952) ei3 ^^>go ^a^r^)0^ 1 . ^orp^ (Hunters) 2. 
erers) 3. ssoC^^o^^ ^Sdexj (Herders) 4. g&>oo (Cultivators) rr 
cpQdS^^) (Neolithic) ^J-^^)?) e^dea 230ft 



SSogo 
(Modifications) gooK^Jb Sotoe? "bo^So, st5 ^rb^o^SD lDo3ofcocp&5. 



.t9 0-303-^63 



(Ethnobotany) 
(Economic Botany) 



ScrgStfeao ^od^t^, 3sodo$)ex), 



^o^rooo. (SSoCSo^S 
, n^S, ^oo 
. Sod ^oo^o "^(^brbdo, ^^3 oe^;^ ^qyd^d OCTOCC. 



s|odSC5D 



(Harshberger, 1895) 



(Ethnobotany) 



ditional Plant Medicine)r?^c 
' (Aboriginal Botany) 






db - 



foOcO 



^63 



o' (Tra- 



(Powers, 1874) 



"L)dbrp 



5^'^ sctS 



coo (Robbins et al, 1916) 



^5T : ^,t ts5^:3=^;s!, AQs&e 



ones, 1941) Sorr 633 

(Shultes, 1962) 



(Jain, 1989) ^^ 

T-Q ^6o'S f ^- 



g, 3(3$, wgg, 



f wg, 



-^cg Srfo^'Co ( Scheduled Tribes)rr rb3o3o ssCAoQ. 19913 
(35 s tfo cSo^^&Tjfr ^^r-Cc 33 Tog, 60 O^ OTfeSo 3o><3 41.4 o^o &>o> 



6.31 

rt(5& 
s^Sbpc? J^oc, SolO, 



e ^>oc3 B l 



160 er 8 dboSb3oG^T3o^)<&)'3Se& f 300 



(1963-65), 



"S. 



6000 



1 5 
(Sophlong), "SooXx^Sc^cr (Moghania) 

r^j^Co. S3)) $$*&$* 3n^ e>oeJgty (Fi^/fl umbellata), 
(Phytolacca), ^J^^AoesoS^ ^c^o^er cr"co3>J T) 5 (//iw/fl racemosa) 
s^osr-g (ac3cr'23^ ^&A^ ^O^oi^ crl^eo^cS^ (Parkia 
roxburghii), "^D^O Sr s cCJor > (F/ci/s 



Fb5o3 s ^^, 2)t5 



(Mucuna prurita)&> C5| 

o (Commifora wigkttt)&> 
(Pentanema indicum) , 3*T 
es'S^o (Euphorbia acaulis)&> 



(insomnia) 



lo<3 



rr^o, 



2. (S 

sjos 6afflr i fto& < 3<2o ekSo. 



3. 



8 C5^ 

nivara)^ 

(WHd species) Q rr rt:5oC5 

^oejo6^ 74 3od&^ 
"od l^o^o^o 3o>^ ^(d "ooc^oo 
o (Manihot glaziovii)^ So^CWtfCSn* 5-3)^5 ^5o^c^co sj^):^ 5 ^ood 8 

(Sapogenin), 
^^*5" (Cortisone) o^ ^(530-^5 ci^ (Dioscorea) 

, -^-3 Sc^oiT S^j^oo 30cS (Veratrum viridi) 



(Podophyllin), 
(Podophylltoxin)oc^) ^5*^0 (Podophyllum) 



(Jojoba oil) Sb^on^odjc^J-' 333^0 (Simmondsia 

chinensis) Aosso^ood Si) ^cxtooS" 6 ^, ^006006^^0 ^^^ooS^C5o. -^3 

' (Liquid goldjrr 

^'S^' (White sperm-whales) &>cO S 
633 'a^lgJgo^rr^ubricanO/T 1 ^^(Sj'A 
)' (Protected animal)iT 



10 



.'rr (Most Promising Crop of the 
Century) 3 



(Chihwahuan), 
(Parthenium ar 

(Aztecs) tsdbrtc 
xs^ci ^o3 c5c3'l) 



8!o (Cordeauxia edulis) 3x<33^S rb^d6soo s-ta ^g 



(Khoi Khoi) AGcs^oSa OD^T* aDtbo^eJotoJo (Tylosema esculentum) 



^ to 



(Under utilized plants) 
^ (Kenya) ^ 
subterranea) 



S '6^ (Lysine) 



. 36 
63 2^vc5o (Biomass) ^ojs'ooff* aPiT tf)g3ofioCfooO 



iod 'cpog 6 ^ esS 

^07? *bcgl)S i (Winged Bean) 
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- (Psophocarpus t&ragonoloba)6* ^cfirtJSft-dk gajj 
o^ra^tfb. *S*56" ^oa^.' (Gopher Plant) eS ^ 
(Euphorbia lathy rus) ^ooO l3(iS*>ctfoo 
(Latex) 



* (Gasolene Agriculture)rr 

&lS$faso]te)pJ**&r (Leucaena), 
(Artiplex), e5*?Do8j nB (Acacia) 



eJc^o. eoooS 



(Primary Metabolites of Plants) 



^06) DoAS^S 



^c&r-tfb s^^c^^S 
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^ e^gtfeao Sg^S, 



90% 



3^ 
(1) 
(3) 






674 l 
C 6 H 12 6 + 60 2 - ^ 6C0 2 + 6H 2 + 674 



(irreversible) '-CSC5RSe; 

^ <*> i^Bf) (Phenolics), 
o<^( Alkaloids), 
(Isoprenoids). 



23 87? 



2. 
3. . 



1 . 2^)">[^ (Carbohydrates) 

(5^ ssSrl S^ttss^oGarn(c&ff fi 3 E^^S^S s 85^(^0 (Calvin cycle) 



s)3 



CH 2 O eslS S'o'ldg ^^epS 6 60^000. 
3^pn ' 



l) ^g"^^ (Poly hydroxy Aldehydes) e5a ^81^ pi) l^ 5 ^ (Poly hydroxy 
Ketones) e5 



efo" d'^gao (Saccharides) 

(1) 3o-5*5 g'Uc^(Monosaccharides), (2) e8>/T*&tf3c!^j (Oligosaccharides), 
(3 



,7p^^ ^ 
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. (Benedicts) 



(Monosaccharides) 



(Trioses-^oJ^c^o), Q^tS^ooo (Tetroses-^oo^o) , "^ 
(Hexoses-e^c^o), Ij'^^oco (Heptoses-^c^o), 



ScdcgtS ^o'g^ ^o^roco. "SMO^D&^ AoesoS^ 

(Galactose), ^J^S^o (Mannose) 
o- t 51i r (^X). g^o(Xylose), 

oo " ' 



1 . ^%.^ eso^S 6 ^) (Sugar Alcohols) : 

~fibo<" (Glycerol). 



2. es^Sl" w^cnoo (Aldonic Acids) : D- 

3 . cforS*3f es-Sor co (Uronic Acids) : D-rtr^S^f e^^o, D-^er|:5*3f 



saccharides) 

(Connecting links) 



Penta)] 



16 

1 . (5dFSc3 &% (Disaccharides) : 

^S^o (Maltose), Tb^ao3r^o (Cellobiose) , er>|yO (Lactose), 
(Sucrose), ^^^0 (Trehalose), 2oS20<Scr^ (Melibiose) 

2. \$3j&3& (Trisaccharides) : cr^S^ (Raffinose), 

3 . Q (yrc3 (o (Tetrasaccharides) : |p)<Ho ( Stachyose) 

4 . laotT'dP^cJ (3 (Pentasaccharides) : "So^S^Jo ( Verbascose) 

Sdc|4D d'g'Cteon 0(^0 (Cane sugar), Ar'^o (Maltose), 
(Melibiose) eo'Soo^. o 



^), &S e$&23) (Blue Green) , 
(Red Algae) ScD^oS. sjfl "5oc) ftr^o e)ra$)o^oO dcScr^ 

(Xl-1 ^oaxj^5^ ^o^^co:. ^r , IbacBJ^o, ^odtbago (Starch), 
(Cellulose) ex> 5&>^ 



^ )^^ c^ (Polysaccharides) 



, Aossoo 

3^Poo. ^^P^C^^OO^O ^^^^ 
o ( Components)^ 

omo polysaccharide) 
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1-6 



(Starch); 

(Glycogen); ctfoo^S^lbS* 3cr3o!)c$" (Paramylon)oo 
. CfefcSo e^SCS^S^cSo SdcS^ Oogftfcoe (3Q3tfpg ^^^(^ 

6) ^6^0 (Amylose), 
200 <3ood 1000 

a 1 -4 e^oc^o^ ^SA^ cD"So6^o, a 
J-ObdooG. B- cD"2o 

" o_ 

. 2000 &cO 22,000o 5C5Sbg^ cx5xr^)t 1 -4 
, 1,6 



'co (Glucans)rr 3 

eg'Sb(Asteraceae), S 6 ^)^ (Poaceae)e)Sb 
2-1 



2-6 



(Celluose), 



i ( Structural Polysaccharides) 

^f w^o (Pectic Acid), 



l^(Pectines), 
(3 1 -4 2:0(5^06^, 
a 1-4 



(Cellulase), 1) 



^^o (Galacturonic acid) 
14,000 
(Cellobiase) 



ester 

Fq<3&> 



( Pectic acids) 

( Pectin esterases) & 

(Pectinmethyl esterases) , 5 fitter* gS^Sg&o (Polygalacturonases) efe 
(Pectic glycosidases) ^( 



(Middle lamella) 6^ 



(Matrix)rr^o, 



18 

2. ||J*d&c&ex> (Proteins) 

ex) (Compounds) 



(Constituent) . 



tfGSr-Sc) e^5* w&goaooa e'Soffoo 
d) 



^^ 



e^ 



33 (Asymbiotic fixation), Z& &&$^&3 (Symbiotic 
fixation) eb 3;FS ^^T2^5o (Associative symbiosis ) 



N 2 + 8H++6 elec ^> 2 NH 4 



e^ (Acidic) 

(Basic) 



(NH : ), 



&osp 



on 
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rnRNA 



e 



^$So^ (Primaty), ^SciXo (Secondary), tf)&3fc (Tertiary), 
(Quaternary) ^00006^ ss^o^o^ooS). ^^5^^o ^^^^tS^ooo (Simpl 
proteins), 3octfootf^d,3ooo (Conjugated proteins), 6dJ^ (^tS^ooo (Derived 
proteins) e* 



-90% 
(Protamines), ^^^) 



Plb ^31" (Prosthetic) 
:- 1. Sj^<3cr'(d 6 t$^ 2. 

3. Sxr-ji^^eSrSac^ 4. &xr > ji*(3 6 t^ 5. ^d^^d^} 6. ^S 
7. "3o^o6^^^^. ^d^,to^^sx>^oc^^riC^o(S^r^(^r^ 



Muco-polysaccharides)rr<^P; 
d^ (Gly co proteins )/T^J-; 

^ (Phospho proteins )r?<^r; g.g^(Ci^o (^dl"( Prosthetic) 
(Chromo-protein) rp<3cH; g.g 5*3*3^ (Metal) 
Metallo protein)n*<&p 

(Deformation) 3o<3t:o 
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3. ^& (Lipids) 






(Terpenes) b) ^o^ (Sterols)n 
a) G6j3oGO : i36j^oo( Terpenes) S- 



(Isopentenyl pyrophosphate) 

. 5 



1 . lT > SoQ6jc^j (Hemiterpenes) 

2. "SJ^^S 6^000 (Monoterpenes) 

3. Tbf^Qfij^oex) (Sesquiterpenes) 

4. S<S6y5ooo (Diterpenes) 

6 ^C5 

(Polyterpenes)S^ 



) A (Acetyl CoA) 

o "30,36^31" es^o (Mevalonic acid) 253^05. 
(Decarboxylation), dl^lS e 2S^S'(Deliydrogenation) I ATP 






1. ^^iT 1 ^ dS' Stf*' 81^ (Simple Lipids) 

2. ^O^^. ^<^ (Complex Lipids) 
1 . ^^vT ^ ^ SCJsSr S 9 oDC^ : 

o(Fatty acids) ^o^. e>o<d ^Doe^f, |j8f, S^Sf, 1)61", 



22 



(Farnesol pyrophosphate) 

b ) l? ^ (Sterols) : Jpox> ^o^oaoc^ (Steroid alkaloids) , 
(Steroid hormones), ^CPC?) (Sterols), ^tJ^Oc?-D (Vitamin-D)-s|< 



21 

27 dy5 e;ra$)cooCTcxo. -^ e^G-oo^^) ^ertfo (Solanum) 
(Veratrum) 



^tS^j (Carotenes) Q(CTG6j&oSb ^osooO^ ^ocar > ^3o B <gex>. s|3 40 
. ^c^^Xanthophyll) 



(Gibbane) 

r^-ax)^^ - ^o^orr e? 9 ^ 9 o;c&SL (Asclepiadaceae) , 
(Euphorbiaceae) o^ooaroo ^oa^5 "a^^ eJQf) (Latex) 
(S^Sctfo^) (Heveabrasiliens) 



(Guttapercha) tf^tfo ^ rf&^S ^no^oo ^o^ ^ ^oo^o (Small chain) 
^ocSj^r^cfrto. 

o 
2 - 3o|^8!3(^ (Complex lipfds): 



1 . ^^o-^ ( Acylglycerols ) 

2. ^f^^Bc^ (Phospho glycerides) 

3. 9 ^)o?T 6 

4. "30,50 (Waxes) 
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(Fatty acids ) <3oo 



(Unsaturated) 



(Saturated), 
f ^^S 
(C 14 H 2B O 2 ), 



(C !8 H 32 O 2 ), 



(Phosphoglycerides) : 

(Glycerol phosphotides) 



serine), 



tidyl ethanol amine) , 
otidyl choline)eo 
(Amphipathic) 
C?)SS crco (Polar heads) 



3. 50^0/7 8^3^ (Sphingolipids): 



(Phospholipids) 



(Polar lipids) 
npoar tails) 



fo^ (Phytosphingosine) 
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(Glucocerebroside) 
4."3o^So (Waxes) : 



. 24-36 



^o^rcxo. feSood^cCXr 8 ^B^O^s (Simmondsia califormica) 



(1979) 



2 (ii) 



(Secondary Metabolites of Plants) 

, estf^T 5^5", 



(Chromatography), 
Ty)(^b (Mass Spectroscopy), 
Magnetic Resonance Spectroscopy), 



(AdaptabHity) 

(Electrophoresis) , 

ojll^^^ (Nuclear 
(Tissue Culture) "ScodSS^S 



1 . ^^5" f !>rS" (Bonner & Peach- 1950) : 

a 
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.^IJ) (Sachs-1882) -. 



o^, '389^2, 



eg eo"( Waste Products )&r.d 



3.l3?)5'(Pfeffer-1897) 



2^ 



( Conjugates)^ 



D^gS' ^bacgoo" (Excretory Products) e?s: 
' (End Products )n fo5chTb. 

(Banner & Galston - 1950) : 

23(Scifc'3o(3b ^(^^(^P^OOOCTC^^, ^tiS "Ir^fb" (Higy 



Ways) 



(Luckner et al-1977) : 
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56 



(Semipermeable unidirectional membranes) " 



(1969) oo 9 



(Shikkimic 



(Cyanogenic compounds) 



(1973), 



qjdcdb 6^)^o 



(niicium 



. <^cco6 



^^ 



^o:^ 
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f^ (Tryptophane) GO; ^3o^^<&r^<3 e?e3<^ (Arginine) , e*8^5 (Omithine) 

exr^<" (Leusine), *3!)^ (Valine)ex) 



. e>o 



^00^.0 

(Phylogeny), 



aJl d^ 



o (Nicotinic acid) . 



030 



tion 



(Ecological adaptability) 
^6^^e^ 8.^ "g 
(Chemotaxonomy) 

30-D, -^ S^o^ ^dtP^o^ET^oS* e 

do 
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, tfStftftf^^o) 
e^S) ^^=(g3S (Evolutionary Biology) 



(Species) 3oa^S"3oo^ r e 

o (Predators) 



(Bell -197 8) 



(Mimosa pudica)^ <&>&?$> 3<t5 
^ ^S^)^)Ao^ioo 

ot31bi" w^jo (Gentisic 
acid) &>o& ^S^Z ^i)c3o- ^o B S*!b^"( Apiofuranosyl) 

("t/rricfl dioica) 

, ^t3^"*8S" (Acetyl choline), 
(5-Hydroxytryptamiiie)ex) ^o^^oo 3o e3 ^6<^oS^ ^?o^rr^ 

(Tragia involucrata) "f^oS^ $ra^l"^^o (Formic acid) 
(Phenolic compounds) "Soo^o^o 
^5*S3l"^o (Chlorogenic acid), 

(CaiTeic acid) , IrtfcSi" es^o (Ferulic acid) , ^^o^P'oxif ^^o (Catechuic 
acid) 



9 cOc" (Avenacin), "g^OjtScS" (Quercitin), "^^5dc" (Cyanadin), 
(Floridzin) ei 
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o coo wCUS 
(Metamorphosis) TSoQ^ 
^d3j- 2T>~ e )c&r ) (Seneciojacobea) 



(Anthocyanins), ^S 6 ^ (Fkvones), ^Sf^^ (Isoflavones), 

o (Carotenoids) ^oc^too^o cj^0'^c0^3o^ OcAou^o ^"QA, t 



(Root exudates) -ajSc 

eSg. e (ab^c^^^^g^^S" (Allelopathy) o 
$re5* (Plant communities) &,g (SSgg^'^^w^jJo^iS (dominance) 

one) a^ Q^c& 6tf)^o <) 6^c&r (Juglans 
regia) ^ ^ooO S3) S 

sstfrtfio. 



2. 
3. 
4. 
5. 
6. 
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1. 



(Gums) 



i* 6^000, 



(Albizzia), 
(Ceratomia) , 



(Rosaceae), 



(Acacia) z^&oz , ts^r^o^) (Astragalus), 
(Bauhinia), fDTb^faScScP (Caesalpinia) , Ib 

(Pithecolobium)v >o eSrbdbo: o?)^oco 
J s D o(Sdfe (Combretaceae), ^)c&b (Meliaceae), 
Rutaceae) &>^X)O8J'o^) : 2o<2^"S^^ r co r(5 d^CbGab ^o. 

JbgS^ C ^S> e)0af '(Gum Arabic), '^So [CTrr'^o^ (Gum 
Tragacanth) co e>s?bctid-* etf Os ,. e5(grro^bo c^oo^ o^^oco. fcrfbdbJ-ff 3 
So) "Soo^o ^ooO ^CPO 25rbC$boo o)^cx>o. 

;> ^^fe marmelos) 
(Albizzia lebbeck) 
^4. odorotissima) 
(A. procera) 
y (14. stipulata) 

(Aleurites moluccana) 
(Anogeissus latifolia) 
8 . ar IT* 3 d5sy (Bauhinia) 

9. ews^SoSo eJg<5" (Buchanania lanzan) 

10. 9 ^ (S er 1 iOvT 6 ^ (Cedrela toona) 

1 1 . S^S^ger'cS" ^fiSSaSr 1 (Chloroxylon swietenia) 

12. 3 S*3l^ 6s9ci5J- (Delonix regia) 

13. -^Sc3vT tl 3o( > c^ o*ieDcBo (Elaeodendron roxburghii) 



2. 
3. 
4. 
5. 
6. 
7. 



32 ' i %*%** 



14. ^5*3d&r> eskdSjjSo (Feronia acidissima) 

15. epSctfO"* \frod^(Launeagrandis) 

16. <&roff^tf Sjocis 13 (Mangifera indica) 

1 7 . dJod d&Hk) oD3b3o3 t3 (Spondias acuminata) 

18. dJ- <3or o oft%3O ('S'. rnangifera) 

1 9 . ^i 6 ^^ ^^^'O' (Prosopis spicigera) 

20 . lb"1j) ScSiT' (rr od ^0 (Sesbania grandiflora) 

2 1 . SO^S 8d5sT 83-^ooo (Terminalia sps) 
22. esedtf (Azadirachta) 



O^I 

2n:dcc^ ^a SoG S0on gv^G S^oCSi^SQ: 
1. 



" ( Agar Agar) , sa A^ (Carrageenan) 
2. 



) (Carbo seed gum) , rb^5^> (Guar gum) 
3. 



(Gum Arabic) , crS] rtS) (Larch gum) 
4. 5^ ao^EJ* (]S(5<3fo 0^0 ^CL5j-"353(Semi-synthetic gums) 



5. 



op-D- rJerg^ (p-DGalactan) 

(Core) 1-3, 1-6 ao^oS* 6od, ^^oa-^o-a^ ^a*S^" 
'a-Arabinofuranosyl), D-^^cr^6^^ 9 cO^" (D-Glucopyranuronosyl) , 



33 

(a-Rhamnopyranosyl) 



D-Manose), 

(D-Xylose) , a-^^o (a-Fucose), D-^er'g^Si'^o (D-Galacturonic 
acid), 3-0 

330 



(Constituents) 



1 , ^CpSS^rter 3 !^ (Arabinogalactan) 

odoS^a ^!^^ (Galacturunorhamnan) 



4. fet5^ ^5^ "S^S 5* o?o<3 3o^o (Conjugated with water soluble resin) 

1 ,2,3 



9 ^, s-o^ioSb, 



3 . 
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^0*2)1" (Gum Arabic) : -S* ti& ess^c&r' Io3rt~ (Acacia Senegal) 

(l.^p. 200 Sons ^5^)&cO- 

D- fte'o, ot-e5crS5^), a-a^^r ^, D- 



(Chewing gum), b^ 



2.5"tf5rtS> (Carobgum) : ^, 

(Ceratonia siliqua) Sg^o^ood -^-e 23fo<3o o^oB. sj& D-3J'S fi 5 l D- 



(Thickener), ^ (Cheese) 

(Ghatti Gum) : ^ gSrbd^ eaftfiS er't3j 6 8c&r' (Anogeissuslatifoli**, 

c (Ghattic acid) 



(GuarGuar) : 6^S ^SJ*^ 0^5*6*^ (Cyamopsi 
tetragonolobus) 



5 . Stf CiSo 5b ( Karaya Gum) 

^ jgfotfD o^cQ. 63ff e a-oSSlo l a- 

633 AfD&eS*^), ^(loo^c^, ^Po^oo^ 5 3cr<3o 3t> '^1:^ (Sausages) 

armaceuticals), s^t5^ (Cosmetics) 



e.^ts-n-s-exlrtjo (Tragacanth Gum): w^rteft rf3aVo- (Astragal 
gummifera) s*o<2o &>o-D S^^orr &* zSrbOo S'dbSo^oofi. sja D i& ) 4o6) 



o, Sbt3aoo 335^606^ 



fiftcRfc 
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(Resins) 



(3lg3o,3 



SStfrftfo. 



^od, 



^9^oo( Organic acids) , 2g>Q> (Esters) ,g^0(^ (Glycosides) , 

^(#& ^oa^tocFcgoOT ^lr^(^b. sj3 ^tjS^ ocdos^^^o^ 
cavities) , 33)S8s^c ^c^^^o^cro^ 6 rr^ (Sch'Jzogenous cavities) 



(Alcohols) 
(lysigenous 



(60- 

(Capline resins) ^oCT 1 ^ 
(Kala Damar) ^25cS"^o^db. 



commute). 



(Elimi) 



1 . 

2. 
1. 



rue Resins) 
(Oleo Resins) 



(Damar gum) 
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a;, crtfec gSA^tx^ gS&^ofi. S)<3 (so^oo, -S-a^SaS* rd3orp><&, 
,^^ efScocr ^oiooofi. 1: 



2. LScSy^jS^ (Oleo Resins): toSjoQ^os, 55"(Tar), 
(Balsam) ^1 



(Bdelellium), M& (Gigal) 

t^' (Shukrulushr) 



0(3 



(Canada Balsam) 3 Og^tJ ^o 5 (Turpentine) 
(Abies balsamina) ^oO oO&oO. OS^, 3^ gg esSb3^)n- 



(Birja), ^ipSaig (BakharBirja) ^ ^od^ 5so 
(Pinus longifolia) iSood o 



istillation) 
(Kgerardiana) , T^ dcay^o-, jftj 



ff (Amber) ^Ba&Swa^^^^svo. (Pinus succinifera ) 

OT ^^ &0 5. , O 
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3. Qgfr (Lac,Shellac) 

ieygo. er S^S" ers* (Lacciferlacca) efel^glo cr ^ (Coccus lacca) 

i)5 (Coccidae) 



catechu), &&> car 83>ar> (Zizyphits jujuba 



30. 



igiosa) > ^^1o Sjocis (Ficus 

(Feroniaelephantum), z^tfd&rl^roSfZr, &&*&> 
(Erythrina indica) , ^i3cr (gssrr 1 (Schleicheratrijuga), 
nga dulcis), S"fcccyjr 3fir t3s T> (Acacia nilotica 



. "So " 



Sotf 
arvae) 
(Proboscis) C5^ 

orr "^tfotfo^oco. -^ 



(Encrustation) 
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2. erSljS' 
4. dsgrs 
20-30 Se 



3. 



&&3b<5* 



14 



(Rangeeni)2. Sb& 



(Schleichera), wS' 

15,655 



6,580 



2* Oc 



(NamkumJS^D 



^bog 



( Scratch ) , 

^<5 

lac) 



("encrustation) 
iboS eg^.^ 
sda^as ^Fsrf' (Stick lac) & $5 cr-f ( Gree, 



6 J sfe 5*0^3 ^ 



^c^ ^0-jOEj^Q: (Winnowing) . 



. fcffo* qsj 



fe 



lac) 



, ^^f (Button lac), 






'ZZSS&ZXSSzs&z 



1. 



3. 



4. 






(Lacollic lactose ) oo Sdaao-ow. 
ygf ^ (Shellac wax) w3 3 Atfj^o (By product) 
^(Carnauba wax) &aa^D6otoa. 
f a^o (LaccaicAcid) , 



erf &o-D 



2. SjQ SPOCXX> ^Qc&w 5^:>t5 sfCT>0(5^ gtfrto^ s&>oc? tfS^^Jbf (Thermoplastic) 



5. 

6. 

icantte) 



7. sye^, o-^5"(Laquer), S 6 !)^ Si 
^^2o^)oSo, eSTSo^SD Sfe ei^g 

8. srtDS" (gp^o^" tfo^oS 4 *, tDSo^^f;) (Sealing wax), 



9. cogdp&r>(A (ammunition) 
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4. e$riT estf^T (Agar Agar) 



(Rhodophyceae), ioir'l&lb (Phaeophyceae)o5o : So(S)^^er 5 o^oo-0 e)rt5"^tfS"o)oo<!; 



(Chonduscrispus), MQsf^^^y (Gigartinaestellata)&)o3 (Sto^, :o 

(Getidiumpulchellum), ?!. 
(G. Iatifolium 

^893c5oo ^G 1 . cartillagineum),T!. 
('ft arborescens), TT.^T'^d^'tfo f(?. nudiform)<s <S:oS ; O^ff* es^g 
(Ahnfeldiaflicate), *$^&<y 36^5" (Phyllophora nervosa)o&>o3; 
(FurceUariafastigiata 



Dtfon* S^s^fio ^ e3eri^gg)fta Scr^ew (Gelatinous matte 



5esrt5& d&o^o 030- c2o^S|5 ^^oon-n-S (Shreds), 5 A 
(Agar Powder ) 



(anhydrous) 3,6 L-rter-f^, D-fe- 



(Agaroids) D,L-rter 

re 

(Chian grass) 






^ 
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5. esgcS" (Algin) 



(Macrocystis pyriformis) 

(Ascophyllum nodosum), er'Do^CoL^vT ^^S) (Laminaria cloustoni), 
(Laminaria digitata)^ 



(Alginic acid) > 

" 1-4 



io. 



^0157-6^, 
^^cST 13 ^^). 

6. eJO^-G^OvX)^ (Alkaloids) 



asic Alkaline) 
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18033 



(Narcotine) 3<5o3 

(Sertuerner) ^e^ 

l>gt3cSo5 (Pelleteier), T3o^? (Caventon) 

1886^5 ^o^C5c^ ^^ (Caniine) o^ ^o^ 



Js^cllssff 6 (Physiological activities 



1. ee^eS", glaS", aS'tSal'e&e) ^SooD 



2, 



3. 



4. ^(SS 1 ^Ttf^acoo (Precursors) Soo-3 



5. (Pseudo- 



2. 



3. 



4. !b 



5. 



6. 
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1. e?^ aJe?^ 6 ^ -d-dS 5^ex>, sodk), 



(Food Products) 

\ / 



3,000 Soad 

w 






and Condimcnts)^)^^ 
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1 . 



(Cereals): 30, 



iodtbCFCgeo od<tooc3G 



es^s^oo. 






ftoeso 



D" (Minor cereals or Millets) n 



'2, 'obob^GO (Pulses) : ^oc^ooo, 



3. 



(Oil seeds) : 



(Hydrocarbons) 
almitic) , t^oof (Caproic) , eS*Sf (Linoleic) 



4. 



, ^3 (w>SfSD) 
&>Qco S^^fioeco (Spices and Condiments) 



(Essen- 



tial oilsSt36^ Sofitoo 



^50006^ 



(Food Grains) 



' 



3odo3sy&. 



^'-, sr 9 ^, 303- sjt dcfir'J^ 3ocge><& ' 



' (Ceres) 
S 
( Cereals) eaS t 



w^^cTS^", vcj3<L5y (Millets) &$li 
fcx-::^, rSfcj-^i, 53:e5 c o5 B lDgAo2SQoo qr^ew (Cereals) 



cereals) . 



v 

-M^^ 

(Minor cereals 
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n ' 



&S2 (Origin) : 



(Distribution) : 



00, 



. ^553 



20003on 



(Oryza) ^s^Si ^o)o). S36" 6 25 

psT 3 (323-^6^ 23 sr'&joo a^oTV (Wild species) 
(Oryza sativa), Zu.T^S^^r 1 (O.glaberrima) 



, as^^(japanica), as^^s (javanica) 



-species 



(External Morphology) : 



(Root system) 



(Shoot system) 



:^V;Vi::-; ^;5b: (Tillers) 



(slit) 



f :ir Sihca- sSag 



(Inflorescence) 



S 



1600 



"3oc> 



9J&7T 



So/W 






ume), 
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A. 



B. 



3 . (i) - 1 . 3 

5"oo. l.^b^o 2 



2. 



3.8^-^ 4.,frSci5^5. 



6.1^^7. 



50 " 

~i*&0$$ (Androecium) : aS^^&35^S^^ 



Vo (Gynoechim) : 

^rr >S - 

(Pollination) 



5-15% 

(Fruit) : 



?^ 
., 



e5o '^OAgoA' ^ tsfib 6oS. i&So^off* ^o^T'do 33 
44.2 o^o oo.se ^Kosod 



40 <3<4eT><3 45 ^^cr^S, 70- 140 



5.0 &oO 8.5 3o 
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,35 



1. Sg^oo^O^o ,f3^^>^ (Seed beds) 

2. &6&)eo (^oo^j-oo ^ioOo - Transplanting) 

3. ^ex>^) Scdo^oo (Weeding) 

4. "^00 (Harvesting) 

5. ^Srq)s^) (Thrashing) 

(^{fc;b&d 



-50 

. 8-855* 3^3^ ^ 



(Transplantation): 



* 2 c ^8 9 ^ ^^D. ^ Z33 8^3 fc 



Tbo. o. 

io.TDo.Sb. 



3. cDdo^oo: 3eaoO&lrg&& SO^oO 100 
20-40 6^ co, ^CT 9 o\ci5oo cD<^ 20-40 

4. 
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3 i. 



A. 




3 (i).2 



10- 
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5. *#00 (Harvesting): ip6^> tboto <33o8otfo-dtfo^tfo 13o, tft) 

120 



6. ^T*8)^) (Thrashing): &S)^ ^o ^ry o^od^5 dcr^tf ^J-tk 30-40 



7 ! / 2 






varieties) 

:M.T.U.-l ,2, 3,4,5, 6,10, 11,14,21 
SLO-1, 2, 3,4, 5,6,7,8,9, 10, 11, 12,13, 14, 15,17, 18. 

: ADT-27, HR-19, HR-67, MTU-9, 15,20, PLA-l.SLO-12,16,19 

: MTU- 17, 18 



: MTU-1 
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&!^V^^*^^ 

ioSA^^^^^^^^^ ^^ 5 ' 

(High yielding dwarf varieties) eso^tfo. 

(Taiwan) **^S>&SS*>* 



, MTU- - s-o oo, RGL-253 



AKP-70-73.MTU-9992, 

ar'^33oar o 5 ) (S3; 3e&5>=^.- 540. 
, o-*, doofb, MTU-9993, RGL-2539, (3 
' MTU-4870 



, ,oS, MTU-9991 , 9993 , 62 
3626, 2j_e, IR-36, RGL-2539, 3169, 



, W.G.L.- 14377, 18011, 18015 
: CSR 13, 



o, IRr64, 

So^sp "axx3S3 



GtfojacS 



1. 


Sfo^^-^yQ (BPT 5204) 


150 


5.5 


2. 


Sssc&Si^P'Q (MTU 4407) 


140 


5.5 


3. 


$op(R.P.6-17) 


140 


6.7 


4, 


2o3$ 


135 


6 


5. 


3(ao (MTU 5249) 


150 


6 


6. 


S 6 s&)^r6 (BPT 3291 ) 


160 


6 


1. 
19 


(Ssf(R.P. 4-14) 


135 


7.5 


JL .X 


^o^eo(R.G.L.-2537 


) 155 


6 


2. 


3&o<$(RGL-2538) 


140 


5.5 


3. 


#dd(NLR-3049l) 


125 


5-6 


4. 


(f3d(NLR-33359) 


115 


5-6 


5. 


^S(NLR-33057) 


120-125 


5-6.5 


6. 


l^(NLR-33365) 


160 


5.5-6 


7. 


f33(WGL-3943) 


120-125 


5.5-6 


8. 


SS(WGL-3825) 


130-135 


5-5.5 


9. 


stoilr'SST'ozo (RDR-763) 


120-125 


5-5.5 


1. 


APHR- 1 (MTU HR 2003 ) 


130-135 


7.8 


2. 


APHR-2 (MTU HR 2008) 


120 


7.5-8 


3. 


DRRH -1,2 tf5ex> 


120 


7.5 
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(100 

1) 9 ood3o*CGo - 72.0% 

2) (d 6 ^ - 8% 

3) r^ex> - 0.6% 

4) ^SES G^e^oo - 0.8-1% 
5)5*c&o - 1.6% 

6) sr^do - 2.8% 

7) soC5^ - 0.6% 

8) 3f - 



(2) 

( 3 ) e^S S 6 ^ Doo^5a^ StoSo^, $3& o^t^oo Sd&go ^5ot^ ^oS ^ 



$0 s (BeriBeri) 
(4) ficiir 8 ^ Sr*gexjn B J 



(Bran oil) 
(6) 



(8) 

6s 

(9) ^566^ 3^TC5^) Doo^Soo -3eJ ^o^ .e>o<3o3 
a^ iod SBb 3e 
' (CFTRI) ^d3 



A) 

1. s^otfo 5*etf)3)5arto: 



4. 
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633 3^5o^cr3llJ=do^o 25^o 



2. 

20 )<5o^ooo S3 bi 



1.6 



1 .. e9 ASrtboo: 



o. 63 

8 , io.3o. I). 

2. er' 



2.2.3o.S). 



3. 

1.6 3o. I) 
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35, MTV 9992 



4. 



1.6 



63 



50% 



"' 1 (Great millet) 



tDd5(38Soo 



10005o. 
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(Drought resistance) o<2> 



1 . J5tfogctf 3o33^rtfs-oo (Loose Panicle type) 
2. 0^0 tfs'oo (Dura type) 



' Aoss s^^co' (Grain Sorghums 



1-4 



^XTo^^g (Root system): 

Stilt Roots) 



fiS^g (Shoot System) : s*oo S^dbrr, rbo^orv, ^g^tflrSoTV, 6.1boS)o 
poS6otoooa. ^^ ^^3d5j-o5^ s-oc^o^ooO ^^co 6d) e>$ 

(Leaves) : si 3 ^sr^tfoS" 6 6-10 IboSo. ^c^4),2.6 IboSo 



60*0006. 



(Inflorescence) : log^o (Panicle) (gaD 

r ^^^rr^ ^^oC^o^oco. SDC52^^ 
(Panicles) ^^ooo. ^3^)^) S^So^T 6 ^Qoo P^otSff 8 &r&oTY>&>, 







B - 



D. 
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^)o (Flower) : 3 s c&lb 



(Caryopsis). 



(Spikelet). 



, 50(5^(2) 

(Lemma or Valve) ^(^^5 
(Awn) 



(Perianth)rp 



301 , 



62 

100!. +601. + 40 



130-150^^0^ r-Zlp^^^ 100 120 
QSTCO ,DoCiw;j v'C, 



(SoS .Sxgrr d:%::c.^) ^v^-^s 



3.. 

(Perennials)nr'^j- S^o^^o. >g;yso3a sjo^ %tJ^g^ (Sweet Sorghum), 



(rp^o (Johnson Grass) 

'4. ^pa-^^o,efoaa^ : ( < D)3tf& s 5-^ (Sorgos): AaAoa*^ 

(a) 



^^^ (Sorghum cemuurn vargt0ba$a ) 
^^^ (Sorghum durra var.mediocm) 
***&S*Q (Sorghum subglabrescens varJmgtfarm) 
od^^ (Sorghum durra varxoimbatorkum) 
^fe^^ ( S r 8 h um dochna var.trrunghi) 
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CSH-1 
CSH-5 
CSH-6,13 
CSH-9 

CSV-12,13 
CSV- 14 
CSV- 15 



-1 ,2, 



3(i). 4. 



( CSH-5 ) 

(Courtesy ICAR. New Delhi) 



4-4. So: 
2.5-3^ 
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2. 



2.33. ^. 



70-75% 
2% 
0.4% 
0. 06% 



10% 
1.596 
0.28% 
1.5% 
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3-4 



2. 



300 



(Pulses or Legumes) 



20-30 



^oc^sx) (Pigeon pea - Red gram) 
*ZK<x> (Chick pea - Bengal gram) 
a*&3x>eo (Mungo - Black gram) 
lDX>cx> (Green gram) 
b|pad'(Small green gram) 
-&&& (Ground nuts) 



^ (Common bean) 
(Horse gram) 



w&tio 






Cajanus cajan 
Cicer arietinum 

vigna mungo 
y igna Moba ta 

n gna radiate 
Arachis hypogea 



D/te*os /o /ofr 
Dte*os */>!0ria 
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. 633 



(Egyptian tombs of Twelth dynasty 
- 2200-24 



. 63 "Ss^)o 8J^|Oc&)) e^odl:oo (Bacterial nodules) ^ 



(Symbiosis) 

3.2)o. 
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lr^o, fljSortgo, 



5 

5. e>3c&o|o, ^ 



o<tx>o>. 
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(Sh 
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R.G.72,97,37,434,476,56; PDM-l,ST-l,Hy3-C(AP), VIJAPUR-46, GUJARAT, 148 
GWALIOR-3,Hyd.CROSS-86(MP);S.A-l(Tamilanadu); C-l 1, 148,7.84, K.132,Tui 
Hyderabad, Cross-86(M.P);SA.-l(Tamilanadu);C-ll,148,T.84 1 K..132, Tur ,Hyderaba 

(Maharastra);C-21,Thogari 155-016 ,T. 13-1 ,T.S.24(Karnataka);T.17,T. 105 ,T,L,T.21,T 
(UP); B-7 (West Bengal). 



. -^300 




afiaS) ^oG^o^c^o (Courtesy : ICRISAT, Hyderabad ) 



7l 



: 1 . 

2-3 



NPK 



6-9 



^oooil 1 500 - 2000 5*0 

ipScisoo, r^asojs-esds-oo 

6,^ 



332 (^cdo) , ICPL-87119,ICP-87,ICPL-85063 

: ir.^- 3C,T 21 ,PDM-1,B.D-1. 



1 . ^d^ge (Dry method) 2 . tf dagO (Wet method) 

,^ 
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Soft 833 5 



6. 



,2. 

3. "S^OiCSS^eSd esSbeo, 

4. 

5. 



- 22% 5Sc&o - 0.70% 

-1.5% 6^0 -0.60% 

-3.5% * 

__B 

-1.5% 



(Soil erosion) ^i, 



(Plume moth): ^a JS^ep^fitjfaj^ar 8 esS^cfcto 

. 63 
2. 3o. I), 



. So. I). 
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2. 



. Si. I). 



2. 



(JfSo 



. (Chowdhury etal 1970) 
5, 



7856 
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A. err 



"B 2too3(ii)3. 




75 



-60 loo. 



(Bacterial nodules) 

^23^) 



(Symbiosis) 



, fc ^^o^) fe bo^r iotiSS). 
Soa^Kctf^e)., a^BortSo, 

(Calyx): 

ox>. 

(Corolla) : 



: ^008^ 10 
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: 300^0. 6. 



$00 (Fruit) : a^crtf^co , 3cft3c5* ef>o5bC&S) 



^ 



efeooc z.t5^odb^j ftcfcfS^SX 
^ ^^o^lrro^o 



130- 






77 



x c3o . 



10 



, C-30,Gulab,E.B-28,Ujjain-2,21,24,Co-l,Kodale-2,3,R.S- 







! <*lMWl%S$&*. , ;;> 

. . ' ,.:.. . ..- *o- 

&**: *J 

Tiiji.^..^ 1 ' - 



-v'- >",:- 



^:. ':.; v.- ; "^v^ :.,:- ^^;.. - 

"iAi. 



2. 
3 . 
4. 
5. 

6. 

7 . 



-^CJgo"io*o(ICRISAT, Hyderabad) 



^.65 
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8. 
9. 



100^-. 



6. 



-17% 

-2.5% 

-3.3% 

- 4.6% 

-50% 

. 20% 

-2% 



lO.Vit-C 



2. 



0.01% 
.3% 



go. , 






^oo^uo <3ooO O 



chemical formula) lo> 



CH 2 COOR, 



CH 2 COOR 2 
CH 2 COOR 3 



fi) > Jon 



, SQ 



3 (iii) 

(Oil seeds) 

^SoaotfSoS &r*3oo (Vegetable oils) 



( simple 



(Non drying oils): 



(Partly drying oils) : 



^ Ckrtf,. 'AST: 



80 



(Drying oils) : rrt)$*^)&& es|)83<&&> (tfiro) dvfoeao 

bocaoit^, 32^0 CSctfy^S" 5 ^dfo^tfb. 0: 
(Linseed oil). 



c^c (Lubricant) rp,&r- 
^ 06 



2. 
3. 



^SC-So^^ 2)^^535*3 eso&tf^fioS* ^oc^^o 3o S^^ood ^r 5 ^ d^fib. 

ftossoo ^oOc& 
. --* 



lo (Arachis) fcz^&* 15 



o (External Morpholgy) : 

,0 < !^oSe ) |?oa-oS*25&o040TDO.Ste. 



( Rumer varieties) 



(Nitrogen fixation) W r, ^ ***%* 



S2 






4 




c. 



2 . 



D . 






( ^^ 



: "f^bcroo 10 ^o^oco, 



83 



(Rachis) SoCS^oO^cuo. ^^oo^ocs ^^- 3^6^ ^ocz^doS"* ^oCToo. ^83= 



(Papilionaceous) tsgjSS* 6o3ooD. ^o^^^^g^S^oS^^^c^SS <^8so( standard) 
&y'3|^S (vexillum) ^^."Sodo^SS ar s ^roioo( wings) S, ^^.^"aodo^S ^exoo 
(keels) eslb ^o^^CSo. e^ggca ii^oo <^6^J ^O(P"I^S" (Descendingly imbricate) 



esSA, 
(Geocarpy) 



(Cleistogamous flowers) 

. $00 



84 



, 50 3oo3 125 



(Gynophore) ej^SoS^S ^5f\, ^.^c^ooo $^30(5^^0 errr 



13.1 o^o Irg^o^cSj-, ^o^ ^o^ 6 ^o^pe5o 45 o^o 



120 
3 

>. 

30x10 Ib , 

epSlsgdrtrtsd tfso^i Saq3fi r&oo6~ e 30x1 
Txj.2b. JcSon-ar-, S)t5 ;S3<fce5* 30x10 TJO. So. 

10 oaQea$oiab^, 20, 40, 50 

^-Sa^o 5g5 Tbo. So. 
20-25 
45 



"So do-jtf 
do^as-dJbeo bqj&o 

^d (Harvesting): 



erft . , cr-. O ^oo 

' S&f 



1 200- 

1000-1200 



1. tfo3tfJ>O (Bunch type): qfi 30-40 loo. So oD<&> 
o fig3^jfiD elg^n Sib, s*c&o&> 3o3 
1000-1200 S5*o sc&co Sfipoco. ^c^co^i^.SoDCti 1-2 
oo^ sy^5oo >d Ao8soo"^oe5 ^)3 CT'^oocs ^e^cxo. 
, ^|"(Bold), S^S^ (Spanish), S ^^ (Small Japan) 



"( Spanish improved) , 3c5o^S 1, 2, 3, 4, S.cSo^-24,^11, 

?^3c&5a5). ^.ipS". 1192 (A.H.I 192), XlJ D 5".6279 
(A.H.6279), <t3.cdbS).S.-10 Sortcyeo oJg^S a?t>)d3^ooo. iS.c&S.S.- 

eooS(Gudiyetham Bunch) , ^ronSs (Tanganika) < 



2. ^/f6^0 (Runner type): -^ 6egoSotD4-5 t 3oeoa<&>&oa. Tjg&D 
1200-1600 



l ^lrS-25(A.H-25), A.H.698, A.H.I 14, A.H.288, 
4, TMV-3 5> 



1. -S6oA' AoBo&n-Srf ^-SrS S^CJo. ftossoS^S'S - 50% SfiSo fir's 
^^j-o^e^5go ^5r^ ^ol3o^^ 

2. fir-S 

3. < 3c3b 

4. fir's 

5. 10Q(jj. ^eb^fi^S^ ^3 06 

-25% 
-40% 
-20% 

- 3% 

-0.35% 
-0,9% 

- 10% 

- 580"lo6eo 



86 
6. 



1. 



20-30% 
7. 



9. 



1. <D^^orT'S> 3)tfotfb (Red hairy caterpillar) 

.ow&oiSjSSijgSn'jaartxyQ 
1 .5 3o. I). jg fttsCJb ^456^ gfii 



2. o 

1.5 



3. 

Soooofi. 



fe*35 2.5 



2. ^ 

) _ Q5% 

^ 
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2. 



(Sunflower News letter 1977 



^^5-30x30 
16 S*ygoS* ^J^S^o^od Ci5xPC&^ SO), 



, U.S.A., ^6. (SSo^off* 10 
^do. fiSafeadao 
4 



-4 So. 
45-50 



Sjodcsiotf o, 



e>oc^5*c>orp 




, 



*( Syngenecious ) "f^ 



(pappus hair) ^J^do) 30(3 



(Heterogamous head). a 



(persistant) OCTCXO. 
(3+2) ^c 



^ 



b^Soo, zJS e-g 
). ioo 



^coo'Soc^sr 



(Entemophily). 



o. Sfc. 



90 



50 



( a^l) , Q 



8931, 
BSH-1. APSH-11; a^zf MSFH-1; ttef MSFH-8 



. 6-8.5 p H 



eSfttfo. esofio^ 



15 



oto& 60 _ o _ 3o 



:2, SoSS" 6 1 :2, S^ 2:2 
Soto ^r fS* 583P 340 5 e 8 y Sc&o 8-10 fc 
ssQft ftoa ETTP 



a^e, $0300 o-s^c^ e^^ 

afoSa gfifes <5ofo 



o^cr 



1000 



20-30% 



20(n. 
50-60(p. 



600^0. |n*. 



, B, D, E, B, 
3. 



50-60% 

). |^3odoS < S3Dj r ^3^ 

' 50-60% 
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92 

(cosmetics) 



5. ^: P *5rS S> aa^S* 3g| (Shoddy) 

b. s)fi 26 tf 



7. ^ 



8. 



2- dgfi-A: 5 &s . oao 



1- ^^ 

-. - 



3. 



& (Elaeis guinensis) 



aa 



1 200 
aortej 5^0, (drupe) , 4 TDO. ^ ^ 2 loo. 



40 



: 5-12 x>. 

Sero5 lS l35S'3%- 

(Pneumathodes) S 



94 




H. 



D. 



. 



2, 



95 

. sp 2&o3 3 
a. ss&ew fc 
30-50 Ibo.bo. r>),2 -3 Ibo.So. " 



) (Male flower . spikes), ts^^go&ei (female flowered 
spikes) ^fcgljS Sodirs=ao5* ^fio"o. ( 



ioS 



(Male Howers): 



(Female ttowers) : 



x ^xs* 20-30 Tbo.2to. ^Sltf*. 2500&CO 4000 i:. ^: 
rriyi5tfe30: ^o^do 3-^5)^ ZU ju ^ -ftv. .,-^3^ 

rrsss=?-5:tr:ss 

* *** SC. - 6 ' 7f |^ eL^i *^ 

^"^S) 2^6^^^ ^^^ ^rowcxwtjnui aj 
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35%- ct-dS Sro^S. do<;d ej Aoso&24 rio^oex) ytfS^gS. 
&&\i^o32^ 



n-<^t:o 
3 



12 
20-25 



^sTdS^S, 40x30 Tsc.So.lsgs' ^j 

Sci.45 ^--^- c^C7SS 2.^t5 ysyS w&B), B- 

^^255, or^tfo, 



' 5 ^ 

o^ 



143 

Scr-sx Sc2r?3rt:c6ox> ^diP^S 9 ^^ - g^^off 6 ^^ooej(). ^g.S'^o-^S 

ai ' CO 

'SxgLS* ^ 3oog5* ^r? ,^00^ 1:^5 ^TC^)S. So^&o-SlSTbo. So. 
45x20 l:o.5o. 



1. 00 2. lal 



2. 






24 
2. 



3 . 



(Mesocarp) 



^a 6* s*g$*s ' 

^3tf3 S 

30^00^0= 



97 



(Decomposition) 



4. 

'+{*' A. *. < .*, A 

_ ^ e- re* * * ; ;V<K O fpSlCi^e3aX!^"14-22SO^ c "" 

5. 



98 
6. 



2. 



e*$o -35-43% 
2. 
3. 

4. 3oOf eso-2. 5% 



3)tfotfo: 



: s^o^o 



8. F 

9. ^)&a^)^ 3s3po <&o) io Sfc/a-S ^5ooA s,g 3(^^ '^CPCXO' (wine) 



1096 a.lrSfc. 3 ^6* ^e 9 ^ -$&teeo3!b3 tfo^off* 
3. e5&iSex>: ^6 ^^o^So Oa^JD^S^.^ao^ 3oKDe&oa. 63 S^toSo 0.15% 



3 (iv) 




(Spices and Condiments) 



. T5o&ao*jpe ^^24,000^^) 




^ ut* ^^- ** ^^ T^ 

rtfic^.aa^d^^eW^^^^^^- ^ C Wf 
SoBcSyw esotSaa 93^<^- ^^ ^ ^o^^^ * 



100 



2, 
3. 
4. 



5, 
6. 

7. 



. 5(3 

5 0^)^00. 0: 



Sofl 



25-30% 

, 55300^5* ( 



<<: King of Spices" eS Blac 
gold of India' e^^^oo^db. 

Queen of spices ^o^3do, (SSo^o^S 90' 



So^tog, 



101 



1. 



ioSoexi. 63 



cardamomum). 
subutatum) 



3?-$ 25cr 



tfcrjtf 



).!D^ 

ettaria 
(Amomum 



600 ^oO 1500 bo. 



(Queen of Spices) 






: bo&e, 
(RWzbme). ^ 



2-5 bo. 






3-5 a. 



10 - 20 



" 




\\J^f 





D 




H 



A. >O$DO 303^ 1. (3<roo 2. ^b^o 3. 
.^)^)o-3oo4)*tf 1. tf<SS(jroj 2. e 
5. ioo 6. eocr^c^oo D. 00 E. e^ocrtfctfoo 
-G. 3^00 H. 



T&o 4. $co B. 
.3. f^b^o 4. 
F. 



fi^ScrfSo, 



. $00 



(Cultivation): 



103 



(lanceolate) 



cSSboJOp S^o, (QSoc&o^o, 3& e^ocrco 



-1 500 Sto. i&^ar-, v^iooSS* 100. Sb. 
1 50-500 TDO.SO. ^^^o, 10-35C 



104 



Sg-^So: 

o o^o" rv3(Cutting)e5o 



. 40 5*2?v6* 3w.co 3oo:. 2-3 



2 e5g 3 So. 
3"X4 



tgoeafib- 
So3tf) 

6ajg3o!a ^ooooa. d-crenon- Ij-g&Sa 75-100. ie*o ^(tfaaa, 75 

l 



3-4 

. 1 5 



Ao-I 

^ 



250 &oO 400 
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3 

3. 9 ^c5"t 
1 . ^OQEJ'S" C5o : 



(Panicles) 

rv-' rrS, 5^orr ^oo^ooo. 

2. So' 



^oo^ (Panciles) SSA 
dod logD/r ^OCTOCO. 

3. ^^S" #o : o|Dtd^S r^ ^oo'aS^ Sodto^do. ^ocbff* "303^. Cj)^ 



-l, PV-1, CL-37, 
MCC-61 



06. 



1 , JDo&coS^S Aoaso^ 6 rto 4-8% ^o^X)^o ^DeSrSoo (Essential and volatile oils) 



. SCS)^, ^^c&OD^SSS ^^S^^, t^ooo, 



2. oDe^PTi (Volatile oi 



3. S 

4. SP! 

5. ^fidar a^off* bo^^ 3rf$o, 
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3n &QCTOOO. 
3 



(Aframomum melagueta) 



2. eJorr^T bo^oo : 33 e>^j-^o,So SS^&T'tSgS) (Amomum aromaticum ) & 

. ^-3 ^05^0^0 a?orroo, fel 



3. 

b^-o, ^oofi^S Sraa-odtSD^ocpeff 6 33} S)t5 



A) 

1. ^ (Thrips) : o, a: 3<&ro. )t5 BHC 



2. o : oWfcafc ^^ dBSajofl. 635 

^S (Fish oil resin soap) 1030.1). a,g'l)4o& St5S* gg)t^e 

CO 

B) 






2. 

a-te " * 
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2. 



. 1550) (Ebers 



Papyrus) 6^ 2o^ie$ rb5o-D 



^, crss;^, 



30 lao. 



(dimorphic), 



(Bicompound leaves). 



o (Base of the leaf) 
3(iv ) 2-A) 



-- 3 






= 5, 
= 5, 



: 5, 
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. A. 
2. 




B 




v'-V ',:/ 

& & 




3(iv ) .2.e 
1. Sdo 2. 



i 



6 
5 



B. ^t^o C. ^co 1. 2*5^3* 5" 



4. loo 5. 



6. 



109 



gidifc (axile) e 
(3too3(iv)2-D). 



(Fruit) : 0&>tf $eK)l3oa3 |t3crsg), a- 



(Carpophore) ^o^rCSo. ^S^.^. $>r*o^)i 5 - (obq?^^ e)O^oco (Primary 
ridges) &o&> Z?< <3o^^cofc a$&c&5W3 ^0-^:00 (Secondary ridges) 
S^ (furrows) 3^ (Vittae) e53?)tt)C(Schizogenous) go I 



1 20 6Vx>. 



10,000 

^0050,000 uagje 2oS(CSSod^oa. CT33 &3CS)^oSij5 (Green cumin) 



35,410 
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Sofi; 

W CX 

- 6.2% 

- 17.7% 

- 23.8 % 
(crude fibre) - 9.1% 

- 35.5% 

- 7.7% 

- 0.9% 

- 0.45% 

- 0.048% 

- 0.16% 
'- 2.1% 
(mg/lOOg) 

0.73 

0.38 

2.5 

17.2 

175IU/100g 

460so6eo/100g 

I. _ 

;- 20% ,3x040% 



3. 3*2^05* 



1 1 



5 . 
6. 



^Aooo. 



-Thrips) 

(/v^ioo KoO^o 



2. 

25 IS^o 5*S!p$ ^8. 




(Industrial plant products) 



<3p#c 



fi-tfs-7 ctfo 
^ ' 



S' (*) 



(Timber yielding plants) 



"*A<r Sori ^ acb$> ( Wood) v>3 
(Secondary xylem) . rccrjoo* "j* c 



" 



c^rru Jit uC or. i\iv55C 



3, &^3"iTS 

4, 0^ "3"T 

5, ir-d &; 

6.&Sr icuxoO.CicdsxdcarS, ifccpco, Sw^oadSi&S^. 



(Structure of the wood): 



;r-ec J5,r SC 



- Sets 3:^^ ^oX: (Soft wood) &Z ta^ 
(Tracheids) 3r 



114 



o>0b es^o cSPoiag 



f ^tf^gfib^) (Spring wood and Autumn wood): 



(Spring wood) ef>o3<3o. 



S)tf)da cyc3b$ M , cfe^5^tt> M (Autumn wood )e>oCT>C 




4. (i) . 1 . 



5. 



ei otf 



115 

$<gtf3^ (Sapwoodand Heart wood): 

-crSS, a&^Soeb^n-o&^on'toS 
yrto, ood ran- J)tf)3 a^abo-Ob^. 36 & 



Sure ier 05 30 



: tiot:c u 



(Sapwood) 3S 
. sjG SM&Cfc ijoS* 
" (Hcartwood ) & " 

fi/^S 8 Sod 



o 1. 3"e?3i3c3 se^eJoeljS 2. 
c^ 3 . . 



orous and Non-porous wood): 



3 fcert; crCc^f^ a Cto^rw &o<S4). 



eo(<5ftSrd( Porous wood) aa^^c^on 15 dooooS, B^ScBb adb (S 
rno, e3crtt> 
^&, (Sue 4 (i). 
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ii) 







4(i). 2 



A. 



B, 



C 



a<3b$) (Ring-porouswood) 
o<3o(Diffiise-porous wood) 

&>;j) (Ring-porouswood): 



(Diffus-porous wood): 



117 



tb o^KToo (Properties of wood) 

^00=000. 



)^o (Diagnostic 
features of wood) s 



1. a D db$C32T 8 e> ^J^ (Histology of wood) 

S^^Ddbago (Weight,Moistiimcontent,and Specific gravity) 
(Mechanical strength) 

4. &^g (Durability) 

5. ^cxoS^> ( Pliability )5g S&J^fecao 

6. ^ooocS", 3f)^5" ( ^cJ5^5o) , frfS" (Grain, Texture and Figure) 

1. 



Soft 

a) SoSS^S o<3o$e^o e)^oQg 

b) ^0^)6^ a<^o^^oo &ooo e5c3 eSg^atSo/o-Cb^S^ s^ MD^ (relative ) 
c) 

d) 
e) 
f) CTdbj^^o^ 6 QS^yiSo So^J, 3 ^oc^ioo e5a 
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2. ><>;$), 



umen), 



(cell wall) S 



^0^0006. 33<5Csrb 

0.04-1.4 o 



to 3aco, 



0.52-0.62 



. 63 



, 0.1 -0.16 ' 



' (Seasoning) 



. 635^ 



3. 



microfibrils) , 
4. 



(orientarion) 



"/r (heavy wood) 



(Cellulose 



o^$8fe>o, 






6. 



(spiral) 



. ACT:- '^ctSr, Sff bcs-ff, 



(Pliability) 



(direction of wood elements), 

straight) , 



(texture) 



55-e& (Prescn-ativcs) 



(wood structure), a^fi 






5 (irregular), ^son 



(wood pattern) t9 ^ eccr 
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1) sjotfcSorrcSo, 3o03tf3b rrtfo: 



(coal) SS^ISooS"*^ SfitfJ 



2) 

^5 ( a|o^) STrt^ (charcoal) &^ ^o&, 



. frfi o-^ocr ctoc^ofl. 

, jfc&gsn i^ otwn , ^^_ ^ ae 

O (cosmetics) 



3 ) 

,^^, 43l Wi 
oS (st 

. A Lf, fi^, , & ( > 

(supporting 



7- 
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9. 



:, ^tfc&drctfo, 



10. 

"Ifl 

11. 

^^5 

12. 



13. 
14. 



3C5ex>. 



(Sawdust): 



(kennels) ff*, 



(soil conditioner) 



15. &^&( Wood flour): 



(veneer bonds), 
6So 

16. 



(explosives) , 
(filling), ^l^CT^ (absorbent) 



Wood distillation) : 

SCSSo 25C5S(So S S c?5^^( charcoal) , w 
&S&& (wood tar), 6Sr^) (wood gas) o 



(Synthetic camphor) 



11. 3oo (Cork): 

& (Quercussuber) 






Sound-proof material) 






1. 
2. 

3. 



( J^cto/ifl grandis Linn . ) 65bo<So ooo6^ IDS?? 

siocS^ 

38)^0 



6-12 



, s-S), 
. 3000 
72-8 1F docs !). 



-30 




7. 
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(leathery) 



(Persistant) 



5-6 



^0^=000. 



(Exerted), 



(Bifid). 



20-25 



(Caducous). 



, 15-25 



>. (Fleshy), 
otfo<r$S>o, opioo, 



QoSrto ^>oo (Drupe), 



^ot^ooo. 
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10 X>o3tfpo S c&^~Soo2k_ 3535-0^0, 

25-50 



1 . ao$cn 



6. 

7. 

8. 

9. d^o er>G 

10. 



2. 
3. 
4. 
5. d^o g^SooO 3^-tf w (extract) 



2 3o3tf)o B o& ^ooCS:, ^^^S Ie5^ 2 
(Sapwood) 



(Shrink) 

cyabScsreo 3CTCbn &OOO 
^o^rooo. 
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: ^ fclrtar a 



S" 6 ^ 1 . iSffVcfjS d'otoga^ (PterocarpussantalinusLf. 

d Sandal Wood) 2. 
(Pterocarpus marsupium Rox. 

,0^0(^50 ^o^orr ^5 

" 1500 






4500 



'SS 8 ' (Kino) 



e. t35*s*C[)^o Syspeo 5^o c^eSd'ci^^oS^ (Dry Deciduous forests) 



J27 



(clawed) , 
: ~!3o*ex> 10, 



2-6 



tfJr-^c^, 1-2 

t3. S-otog^C) (tf^ofiiSo) 






oc ck5 .icc^ d^ 
o ^ 
fttf 



santalin) oo 



(exerted), 



tfg- 



o C 15 H u Oj ^So "3d3!b 226 ^g 
(microscopic needle - like crystals) 



>gg$) dorb(dye)7T 
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. 7-15 



2. 5'gclcC3^35'S^ r C3 B cx)-^o5 ET^oo, Togo 
3 . sj^S", cJ^bjoeroS, fcortj-*5i ,^)c5 9 AciiP 



4. 



goa ej) OT &, ^a ^oooo^. g a& 

o: (tubular cells) ^ 
oS' (astringent fluid) Sod 
^ 
AflS ^' OW *. 



5. c^oo^S: ^>Sb(rr^orr (iS 

6, 

7. 

J. ^ feo^ ^o^b ^o^Sr ^ 4000 c?o< ^<^) ^00006^)^ &>,3a3 40 



(grains) 
90% 



2 



3, 
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, rec i p itate) !Dtf)&><Sfcoa. 633 S^O^Sf ^o (Kinotannic acid) 



p^noS* ar-creo, 02^00, 



4. 

5 . -gk goS Sd^^oO 6?JSS ' ^JS-QOS 1 (epicatechin) 3 



6. SS- 

7. ' SS 6 ' ^ o-SSSago 6o<Soo^j 63 COD^ wgSo 
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3. 



: Do 



So $00021*3 4 3o>c3 G03fi offer (Terminalia) 

. SdS* ge?33^ 3^3$3j3 8ff*doeo S. S&Sr), Q. Sswer 1 , Q 
O. 



(Myrobalans) Q. 



i ^*^)^ 
almond) 



. 3000 ^ 



. 5"0(-0 



30-40% 
(dye) 



. ^033-^ 



(buttress) 
* o 
ftjrrtS'S'&k (susceptability) r>3)boa. 



^^ 
(chemical preservation) ^ -Sbg^^S 



. 2000 



jejS 3ar<> 73^.00 
43. 



20 

^r^)^o^ooo<S. 83C5(^> Soo-8^d<3tforb 

633 



18-24 



2.25 



Soc2o: ^cdo^^o, 3^^()7T ^o^rcxw. 5^35^5 ^oc^oo, 

(Uniparous helecoid), 



(Buttress roots) oCT>ox>. 




A. Q. 



B. O. e3< C, O, 



D, G. 



rbdolgoo (obtuse) , 



S3)Dex>) 



^oc5Jo:o, 



, Sdioo, 



133 



(Exerted), 

-rc^o b 
, ^({lioo, 

^ e33atf 
(Compressed). ^otfs^ogSCSo ^rr 6od 1>& ^A ^o^oo). ej| 



(Supporting pillars) O. 



134 
4. 



5. GO^FficST* e$<^a SooO 15-24% <^3i> 

6. G.*o3) $^0,^0 SoCTdo, 1)23(5^^^) zrtio 

7. QO^SdS^Ser^^^^aa-^^^otro^. 

^b 9 o po6o<b. 6^)6^ w3^ 30-40% ^tfSb^r 1 , Q.etfff 6 7-20% 
o. Q. 



10. O. 
11. 



17. 

o. 633 



8. 

o. 3 



9. G.^awer, G. SgOs? $e-o<&o-D dib^S 



12. 
13. 

14. G.SgOs 11 , 

15. G.^gOs- ^o^So a^So (qD^ooo eSci5j-66^ g^3- o cs o ^aSr^A^db. 63 
aj^S^o d^db. 633 ^o8^o SQ^S^^), I^jS'^po 3stfc3& 

16. 



18. G-SEwer 1 5ero <^o-3 SSsS 3 3^ Jbo 8 (ink) 




ibre yielding plants) 



#)&> (Cordage) 



(Linen) 



s-'&ocs 8 330^0^)0 



^crS^ (Flexibility) 



2000 "SoD^ 
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fe /* 



y<2 vc 

Ew LJ^ 

o h 

ft $ 



fe 







3 
o 



o 

g 



8 ^ 



f 
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o 
*3 





rj 3 










h 



Ob 



3 a - 
s 

P ^J 



| 
s> C 



t 3! 
% E 



o 5 3 

g a s 

*> uT23 b^3 

^ b fe 










fe 



o 

P2 



6? 






v?J 



^ 3 
ft f 



O 

a 



/ft. 

-3 






k 



g 3 o b 

33 <f ^ 



3 







i f 



nr 



ug 



O 

5 s 



0,3 



1 



tto 



V-H 

=. J 



>to 
33 



O 



15 1 t 







-03 

1 

rod 






(O 



ON 
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50-60 lbo.5o 
OCTOCQ. gn^&yoff* tfc^oo (Pits) 



^o^rooo. s|3 



325^00 ( Vascular tissue) <5^ oD^o^^n 13 
(ground tissue)6^ 



^o^rooo. 



^tfoo Sg^o ar ) 3 D ^tf ( J^) t^dl S)t53 'I^IT' (Kapak) 

S. tf^dJoS 

-60 



2. 
3. 
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eJg Acetate 



1. 
2. 



a) 
b) 



(Xylary fibres) 

(Extra-xylary fibres) 



S 6 



00^ ^8 ^ 



<32oc3 ^ sso^o 



iscose 



.^oo-D 



Sod 



(a-celluose 

ojD Jbt53 



(lumen) 



(tracheid) 



^dtifc ScagSSCSo S^ a- 



otooo>. Tension 
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(Procambium) 



(Pericycle 



fibres) 



(Central cylinder) 



1. <S3o<3S (Hard fibers) 

2. &<3o333 (Soft fibers) 



sisalana), 



textilis), 



(Sansevieria). 



inum usitatissmum ) , lioS) (Cannabis sativa) , 
nivea), 23& (Corchorus capsularis, C. olitorius), 
(Ceiba pefttandra) . 



(Boehmeria 



1. 
2. 
3. 

4. 



)Qf^a^j (Textile fibres) 

(Cordage fibres) 
(Brush fibers) 
(Filling fibres) 



. 90% 
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2. 



3. 



4. 

(reinforcement) 



80|3 
& 
,2,3,4 

30 ^" ' 5T&'3oe 
1,2,3,4 



1. 3o)<So3^ 

2. 

3 . 



1, 

2. 



o&> rbOo^) 3^)007^ 



o 3000 
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1. 3 (Cotton) 



Safcooooo : SJ^cf 



twist 



. ^5 tftfoS" 6 &rc ^SS rb6o^ 'SSaS &o>. I.T- 1500 



lo (i^T. 450 ) 

S SDd553^<^. d5ar*<^ ^odo 

' (Cotton wool) 
oO 
g ^gooo^oco. (I.* 1492 



SScSSb^dto. "3&ao^5) 5* SoddS 333 * Sea Island Cotton' 

SO -* 

-5^)0. to. ^oo^oa, ^3 Ao2s^oO^TOn &3otfoo 
'Upland Cotton' e$oOtib. ^t^o 3^$) 2^o. So. 
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industry) 



2.5 



29%, T^lfodfcStfb 21% 



(U.S.A.) S 

8% 



1793 S^^eS 3_<t!T;5 (Eli Whitney) 

. 6s fcssa^deaS* ZQ 38(#2o>* sgs 

&>o> s-'Q^Soe? ^S)^ ^^c&^^or^Sc&tooS 6 S^SB(i) (Textile 



85% ^b 

"" 688 



(1st Jan. 1973). -&* ^5^oo ^^y<^o 9 



iTfoidESbS) ^83^=^6^20 23^^:00 6 

. n. ipdbjtoS), rr. 2^^), n. 
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, "Stftf. 



4. ii.l). 6^)S &3tiQg5t& lo o!zs'teS (American upland cotton) 
5, 1-1.5 



1-2- 



(Monopodial) ^rl^ 

(sympodial) 



^oe:oC5o, 

OM. 3(Gco7. 

(falcate stipules), 



, 3-5 

(Epicalyx) 
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A. 



4 (ii) .1. rr$&c&5o I 
B. ^)^)o C. 
E. 



tfSo 
D. 



: 5, 
(Twisted) 3 



(Exine) 



, ler^o ^So^o^) (lobed) 



10-13 
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: giS?3a o gtf ^^g (loculicidal capsule), s;3 rbo(^on^ s^fe, ^OT s^S) 
(S^o 4(ii). l-D)-3)SgoO3 25 
(Bolls) 



25 o^^oS^ Jjq}<Sxpa. 155 

, tfo^tf 5 5*33*0^ "l^eo 3*$) IsSSo&Sb '^o^gcr^ao 1 (Critical 
nights) rr ^5r(rf^<3b. "gfe a:oC5o (Thickness) 2 1 2 o( 
5 s 



(C 6 H 12 -0 5 ) n 
16-20% (S 8 , 18-24% ^S5o:(& F 30% 



&OCTCXO: St53 r^^or^Of ^^o (Cone. H 2 soJ 
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(Gossypal) >oCTC5o. sjfi ^efctfTA^o^ S3 Sa$c?go. 36 0.4-2.0% 
s-b, 



(Sensitive) 



15c, e^&|tf 21-27c ^0(^8. 43c 
; 6tf 21c 



bo, 



2.0 



^0^ 



), 25 



15-25 i^o3 

3-4 3d^o 5*3)35 SS^^S, c&o^ 
^too^ooO 3 ^ (Broad casting). ^5oC7C5o !b^ fcsqFtfa&S aoio^o lJ5db^b 
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15-25 
Rajasthan, M.P, Gujarat, Tamilnadu). 

to^erS^^o, 20 
80 ^oo-D 1 00 



3-4 



8-12 



45-60 Ibo. So. oc*!). 



6-12 
. (Punjab, Haryana, 



(Thinning). 



3-4 
(boll forming) 



15-20 



4-6 ^(^ &fib 

- S^OBDci (Harvesting and yield) 

(Bolls) 



St5S 3QS* (India), 



(USSR, USA) ~ 



S'cdbco Sod 



^533 



110-125 

3odo3 33 Qrosod 



-600 

3360 S^a SfiSb 



..USSR) 
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030 

p<$>o)o<2>. Indian Co-ordinate Cotton Improvement Project ( ICCCIP) ? 
Indian Council of Agricultural Research ( ICAR) <3oQc&o Central Institute for Cotton 
Research (CICR)) 3>&> D5^ " Softool 



320 F 
H,14 



MCU-2, MCU-3, - 

aj^S^^S" - 

Buri 147 - 



V797 

J 34, MCU 4, AK 235, AK 279, 
Buri 1007 

ICAR 3"tfo 1968-72 6* 16 



MCU 5, MCU 7, Bharathi, K 8 - 
soc?^ 1,2 - 

G-27 - 
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flISD-2 '<!3S*rt' 3o?to3j n*. wS^ScrioJSb X rr. i 
o. 3& 150 5*23>oo3ooo S^joS, 

S3) 



, S)tS3 ^Sorr o^rb^Q^Cb. ^orfc^oolJ^Cb^ 20 ^>oO37 
-60 Tbo. Sb. 



36-37% 

SS So.to ba<3 ,^5) ^)c5oo- SrtosS^) (Pests & Diseases) 

33 ioo SP^)^ SdtotDo Sr^o^o^oG'^doo, ^boo <STbEo 



(Anthracnose ) . 



& 
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2. 3,3o tf<23<So (Soil drenching): 



2. " 

3. " 



err? 3 



3. 

4. S^^^^J'lD^o^cyo^D^^c&ioo: ^nNISD 2 -e95^| (Resistant to Bacterial bHght) 



633 30 tfdESp65* 



5=^ (Staple length) 



1 - ^os(Sliort staple) 9.5mm-25.4mm 

2- &<^ Loa(Medium staple ) 13 mm-40nim 

3. ^^ boa (Long staple) 25.4 



151 




toe 30 B. 3*S$!)oese C. 
D. SDOg iocs 3Q E. 3^ iocs 3d 



A. 



5 dso 

1. ^1^ d*<S i>oz3 3d (Superior long staple) - 27mm $cr 0% 

2. .^$ toes 3d (Long staple) - 24.5 mm-26mm 

3. ^^^ ^# ^os 3S e ( Superior medium staple) - 22mm-24mm 

4. &cg!3oss SO (Medium staple) - 20mm-21 .5mm 

5. ^^ ices 30 (Short staple) - 19nim So- 
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ounts) 

<&o3 840 fforo <3j^cO^ ScSl SoSoo efo )& 03$ (hanks) . 

3osp dc? SSbe? ^o^l3db^)^oo(S. 6c?^CJnSb ^dS^S ^POO^: 20S, SOS, 40S, 60S, 

80S, 100S, 120S oo/r 



- SOS 

SOS 1:^ 



(Kapak) 



O(SoGgb (Textile Industries ) S3 c$ra>3o 



B "nie cotton corporation of India" 



s-S) tfd^tfiSfo, ^g S0( s^ 



90 
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r& (Wax coating) 

. 6333?a*o 
ustre) ^o<S. * tfSS^ SS&o'-O 9 oeo^^roo (Mercerised 



2. 



3. SdS ey"^, CFCPOO, 

4. 

5. 

6. 

7. 3 Aosso ^od <^r^ (Cotton Seed Oil) <& ^^j-^p (Extrat) 
15-20% ^rS6otJo 

s)tf gjoC5^ S 6 ^ (Cosmetics) cr'6*;& l ^o^^5 (Lubricant) 

8. ^r^S^3QAos50 : S^ r ^( Extracted cake) 

38% (S 6 ^, 24% CS^^ex), 13% .^5-^ ^OCTOOO. 

9. S3^oce;^o p ^^3S<&&3&Sdgos"Adoac^ 



10, S3S 7V<S3^$jo (Con. HNO 3 ) 



11. 'SotDfio)' $2f(3^ooO 



12. 
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2. 83<&)<300 (Jute) 



S^ s)Q a- 



b 

8 
USA 



(SdSff* <5j-^^^^oo^ r gj-n-lbOAoa. g^, qroaD^oS, ao^, 

D. g^d^S 
(Cultivars) 



oo o sscooooD. g *' l 5*. 



1-55 




2. 



4 (u)J. s-fljdo 



3- 
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: 5^00*00 ^ctfcotf^o, ^xr^tforr 3 , SdJ'tforr 3 okrooo. 



(linear) ^ot3ooo, ^oootiSDrv 5 CT'SS^ax) (deciduous), ^(^^jo^oo 1-2 " 
80^6 5^)3 (lanceolate), do^^too^So 
^rVaoaSS; "5o^ 3^3 ^So^o eJ Ti n t> 
4 (ii) 3-4). 



: 5, 
: 5, 



s "cOO 10 ^^: 10-a, 



^o^rooo. ioo 
(flattend) 



157 




B 



300 4 (11). 4. 



C. 



2. a3e 3. 



4, 



5. 
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>, 1 , 2-2 Ibo.So, srd S OCTOOO. G-O 5o<3 10 



w, 
( ridges and furrows) &OCTCOO. $00 5 8 l J 1 Ti D 



, 2-3 Do. 5o. 

ordb 300 .Dg^oo dLprb^ox) (300 Seeds/Gram) 



, s 11 . y^ereS&^B^otxioQ.s 8 ^ 63 a 
^^, ^o^oC5o tsSb SS)- S)S ^o^ 5 O 
500 D<&3eo ^j-ruoo^ (500 Seeds/Gram) (^3ioo 4 (ii).4). 



33^0^0 



57-97% 

lo S(3b 3e$ (Water-logged) 



60% $ooo ^.S'erOS 3 ^ttSatt). s^S) 63 ^ 



60% 3o6^<^), s. 8-et5*eotfo!b &40 



S^SeJbS 8.0^^000 (Grey-alluvial soils) ef>&^&"^2. 
Stf^ 
. rto/r, 



6. 4 



Sofl S 



^) fe20!x>.5o. (s*. 

SgQff 6 
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(Genninability) 80% 

, JC5 Cb"3ao^ r o 3^5) 10 Ibo.So. 6^5)3 dls a-S&Q, 15 Tbo.So. 



5-, ^^ere^o N P K Ca Mg 

(JRC212) 84 16 147 84 29 Kg/ha 



5*. 

(JR0632) 111 28 164 124 25 Kg/ha 

3-7 
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15 

35 S^oSb 2.4f35, 60 5*&Qg*&Q Sctfcpg). to^tf^Sg^. ^Water-hyacinth. 
Eichhornia) 



(Harvesting) : 

120-150 5*8^0 3oo. ^ 
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-4 

T ^ ^50, |oe 

' (Retting) 

^tfdcSbioo (Retting and Stripping) : 



P a 34 c ^oc. -Sj-^e^ b* 10 Tbo.2b. 



^oO, tf 6^3(5(3 



srttfc 



(12-13 
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"Jute Agricultural Research Institute, Calcutta"^ 
(Yield): 



$0^3 



s*. 



urporation of India, Calcutta 



(lustre), 



,-TD 8 



80% 
U.S.A 



(Pests): 



(Apian corchori], ss^^loSooJ^^S^ (Anomis sabulifera) } 
tlemitrasonemus latus), lJ^6 ^^S^^o^ (Diacrisia obliqua) oo ^bc 
^g5" (Laphygma exigma) } 
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S)5fecRgi5(SeedHng blight) , 
=^Pg? (Hooghly wilt) 



, so, 



2. 
3. 



4. ^^ s-oc-o^ 



5. 
6. 



(Olygonychus ciffeae) , (3*o<3o Ql$ 5a" (Myllocems discolor] 

' 



. e 
'c 



20-25 
60 



JRC1108 



'JRO 



60 



32 

34 
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( 



(Distribution) 



900 

C5^^o 

(Haiti) 



* ooo^o (^p^oSd^cxr 5 (Francois Fresneau), 3{3^o c5 o 5ocS3o5" (Ch s 
Condamine) e^ 1 8 ^tf^goS"* dSi^es eSoOs ^ S^^^^^pd:, ^^ooolo (\ 

(Caoutchouc) ^3 ^ 
"( Weeping^ 



proof) i53D^)o^SD 

^-3g dT*a^) ^6 (Joseph Priestly ,1970) 



. .^. 1832 
(Charles Macintosh) 



S". 1839 
)<^ rto< 
(Plasticity) , S^3S^ (Elasticity) OD 



) 165 

^'S^S' (Valcanization) 



-1921) ^^^3ga&& 1988 



19 

a. ^329^ s C5aJ)&'S.^^o 

. 1 876 ^ ^ es.&e&'J- 



(Henry Wickham, 1876) 70,000 

3000 



,6,005, &SviSr o^o^ ^nvtfiJfo, ar-sr, 

' 45% SodSvSr, 20% ^oG^ 9 AC^, 10% 



blight by Dothidella uleri] 



^3 



-tf Of 
(Laticifero sue) 



3-0 6o(S-aS$: Ss-w 




A. 



2. S>oOcJ3cod (Articulated) 



167 



astomosing) dWgp:4: 



600*00. 



vores 



iii) l.B). 

, 5"Si!b, S^dlb, Sccb;b, ^plo 



(Suspension) .^T'fiiOrr sO, cD^5ooc"( Emulsion) 



(Parthenium argentatum) 



(Pepain) 



^^S^oa^ 3^)ci5oSo e^ 



(Hevea brasiliensis) , 



1. 



(iii) . 



2. ^-3^45" rs;e3 < Sj'S 
3. 



4. 



5. 



6. 



7. ero^Sciij- IS 



5^5*3- 



. .. 169 

i. 



. 63 



-30 



200 



6.5-11 So.So. 



. ^oS ^ST-OO (Sieve tubes) (g 



(anastomosing) 



(Buttress root 

, #05^8$* 060000. 
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POO: 



bo.So. 



(Leathery) . 




171 



B 



172 



^ 
(5 



, $006^ 

, l-22)o. 
(iii) 3.F ). 

e5obCK5)(3o 

-50% 



(midges,) 



^o^ooew 



5-6. Op") , 
5 



viability ) 



(Standard size) 



(Pruning) , 



30-120 l;c. 



, 1x1 . es. 



; 10-15 



-3 



b. i^)A (Robust) 

7ic& Sg CTJO- J-G ^& 
bud grafting) ^o^o aot^ (Double bud grafting ) 



O StoftSSS) S'^car . 
^3^- (Single 



&oO 



4-5 



tapping ), 



cxJO. oJ^J 
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<3 tfb (S^ ( Cover crop ) 



1 . 

2. 



5. 
6. 



1. 

2. 
3 . 
4. 



6. ^(^0 ^d cDSn ^oA'oSo && Litter 



.( eradicate) 
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1. S*~ rv'3ci5o<5o aa^StoFOOoSS (Colopogonium mucunoides ) 

2. Ibo^jS^So- ^STk^ (Centrosema pubescent) 

3. cSOcfo- 



5. 



(Puerariaphaseloides) 
(Moghaniamacrophylla) 
(Psophocarpuspalustris) 



2 3c 

3 3c 
4-7 



225(rr>N:P:K:MG 

10:10:4:1.5 
900 |!T 
1100 Ip " 
900 (n 



10:10:10 
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efeSl AciSotOO (Latex tapping) 



l;)t3-toR"efoa o &. 

(H.N .Ridley) S&g^^^. 

apping knives) 



2. 



on 



25-30 

(Spiral) 



^^ (Zincspout) 

e. n&j5*'3odl5^o^ 
^0(3^0 ( Anticoagulant) rr 

to 



2-4-D-,2,4, 5-T cD \$>g (Ethrel)o^ 



fflt$b 3w V 

177 



3s s .<j 5 . ft aa 

3. 3^1^00, 4. 



(RRII) 



sjCSCJ 
(RRIM,PB,Glenshiel) 



J.aj3o(jr(AVROS) 



s^, ^uS, csfr,r i$f S) ti^cca. siodcSr 1 5^ 1 , 25 , 1 53 toSg 
3,flS:Si f :c3y T c ( 1 ,30,302 ) g 



Sqy^o( Rubber Processing) 



feat. 



1. pScs CJ^ 



178 

3. 
4. 

1. 

\ 

ooS*10% 



1. 6501)36%, 50% drc 

2. &3fj51S6,60% drc 



2. , 

90% 



)c (buckets) 



(20%) 

100 ^o^b^, y^o l^SoCS: (100:1) 



(Caoutchouc) 

6-8;5>$ So^, ^^cb 2.5 tb.Sb. 

- 303*00%, 
dg^ (Ribbed or crepe)Ko 

roaac*, 

43c-60c 
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'translucent) 



92-94% S^)3oa tfggtfo (C 5 H g ), 

(Extracts), 2.50-3.50% 
(Ash) 



(anti- 



4-5 % rtotfSo (Sulphur) & SB) SoSr'& 125c-300F 



20-40% to^o 30] ^d 3^C5:. (125-300F). 
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(Guayule rubber) 
(Parthenium argentatum ) . s) 



USA 



(Arid regions) 



. 633 I^SoO, ^5(^8313, 

(Salvents)S^ 5ftcO 



. J)cifa 



7-8 



(Solvents) 



, 4 - 
f -3^ 
(Empirical) ^r^ej (C 5 H 8 )n 



1. 1826-3ofcf ^rtfS (Michael Faraday) 



2. 



3. 1920-19306^ 



181 
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4. 19315* 8.2. 
(Polychloroprene) 



(J.A, Nievwland) 



5. 19935^ 



SBR 



6. 



, USASb 
USA 



(Polyisoprene)^o 



4 (Hi). 3 



GR -! 



? 

^ 



EPR 
EpDM 



(Styrene-butadien) 



SBR 
800,000 



U.S.A. 

GR-S or Buna-S SBR 



11 



Styrene - buta diene 

Polyisobutylene, 

Polyisoprene. 

Polybutadiene. 






BR 


Polybutadien 


GR-M 


CR 


Polychloropr< 


BUNA-N 


NBR 


Acrylonitrile 
butadiene 



Polyisoprene 
Polysulphide 

Ethylene-Propylene . 

Ethylene-Propylene 
ter. polymers 
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4 iii.- 



[, 70% 



2. G5Cb^^o (6%) 



3. 
4. 



S) 



Natural 2.75 

3.25 
0.70 
0.35 
0.30 
0.20 
0.25 



50,000 



c&r& de^doSD 6^tx>5o^3 ^^ (Flexibility), ^S^ad (Elasticity), 
(Strength), 3dSa:25*<5d (Air resistance), sT^o^ 3oti ^3*23 
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d) 

si) Se^S^o, OsST^tS" C5s^)(3bGc3o cDo Jg^ ^dcBr 1 , SSSssS" 



(Chemical plants) 

(^pASr<3b. 

-o 

89) 8^CT^o<5* ^o^ C5^C5opd3 

*^T)tf8)<3o Sg^o ^Soo-D ^^C5oc^o S^ 

30% 




; , : ;; ',v- 



185 



as 10 - 
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fe 
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fl fc 
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O S O X^ 
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,61 g 
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-^ ^ 

52 o 





c 



8 



CO, 



s. 



VI 



M * 

S Lie 





3 
o 



3 2) 

11 

ra s 



llto 

.8 



"3 



fc, 



4(iv) 

o (Beverages) 




ctf^ 

C53oa3( Alcoholic), fi.e$o^#lS>owoQoi333 (Non- 
alcoholic). 

.3. 50^.3*81" ^SctfJ^oo: e 



. ^0^*60^ 



1 . a c co" o< sarc c eo 



1)5" 

efe 



istillation) 

^^^cfiCTexyv (Volatile principles) i2^db t ^$5", 



S^, [8J-oa(fic&jo) f 



( s* 



(Distribution): 

(Coffea) &$&, 
e^o^^CS)^ c2-&3 
, 23^53 t r PO^O^ 1700 



187 



(diuretic), 
nerve stimulant) ^) 



. 1720 S^ogoff B '3^o(?;>So l 1770 
. USA 6^ ^oo^oo^t!) 5^ Doo 1833 



USA (S 



S^^CL^ (Coffea) (5zr > S5 ^5^zr i CSboo( Species) 



1. S'^dir 1 Gfig ^jQfefl arabica): 



188 



2. 5*?3C&r S*)| (Coffearobusta): 
(C conephora] <$ 



3. S^afty SOS* (Coffealiberica) 



). (42. 02% 



oo: 



3(jre: 



(IV) .1 . 



r. esosjs 


s*. c> 3$ 


3o3j-g S?^ 


62,844 


28,470 


91,314 


4,550 


. 33,808 


38,358 


21,619 


2,747 


24,366 


808 


8 


816 


201 


- 


20 1 


116 


22 


138 


45 


- 


45 
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A. 



D 



(iv) .1 

B. -s>\po &&&oo 



c. 



G. Sx> H. 3 



192 

S teoio d"rto ( Cultivation ) 



s-fe 



( Old chicks) 
2. So-do(Coorg) - 



25 c 
bd^o^ 



12c ^5ooO 36c 

^oO D3 3CE5bo(S^cxo. ^.(^^ ^o 150 So. 
. e*tf fis ^o 900 c&cO 1 200 So. 



(pH 4-7) s'^ 
a- 



288 

795 

1934 (sp s. 

^or\c^^ p(5a^<^( a variety of Brazil) , 

a 5 d ^^^(A spontaneous cross of C. ro^wsta and Carabica from Timor Rust 
:h Centre, Portugal) 



i&SS. 1 5 loo. Sb. oD^o, 1 So. 
. 20% 



193 



Plants) aoifcfi^fc37 



16-18 

>iiCSr'Oo6oSer'^ 



(Erythrinalithosperma), IxxjSlg ((Grevillea robusta) . 

8,gt5 5*3)3^ ^ooSV a 



(Management) 



A. 
B , 
C. 
D. 

E . 



30-50 aon SflSa 



(I) 

^no^^^Aoee^aoSjax^S^^ 

tuatol*^^ 



i). &^0 (Wet method) - ^S^c^^t^^ 030- 
ft). 



194 

gd (Wet method): 



(Pulping equipment) ocs. #> 3t>^* c&o(eJo<3o ' 

1. aeofi 1 , S.liSoda^ 3. dSbS^S^ 4. a 9 Ao^ 5 



1. aeofi" 2. 



o S^3 (Collecting tanks) 



(FermQfitation) . 

"" c) 



(Aqualpulpa 



(Treatment with alkali) 10% 
(Caustic soda) (pStaoS 45 Aozso^ C$d?o 1 efe2 to^ooo (5. ef>tffi^ Irtoii, 5*. 

gcift&^oSci^e.^S^ 
!b&^^ 



rton s*. 



)" (Foxy beans) 



12 

2o>C5<t3 ^r j ?og^"d s d^ 5* A<^b. gdA^ Aosso^o ^ 



195 
^ ( Curing ), ^ofvS^p do. 



(Pea berry), j> (BoldO), 
(Bold A) , 5^J"B (BoldB) 

Q (Dry method) : 



ing) . 
^ 1 (Cherry Coffee) 



I S?D 



^^^560-6701^0^0230^,3-. ^^1100-1300 



acrc&o 
HI ^ 



3 to>Z 1%, 
{SB 



3 

-3^(0.75-1.5*), V 



"3^0^ 



3^3, a&oc. s-3 

' * 
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5^3 iDStD, 

(Cafelite)^ 



3. 

4. s^^S loSo^ioo^o (8Joc&" 

5. 

6. 



197 



2. 



?3 (Distribution): 



'~&&Q5 -*s-5V (Healthful herb) e*crj& 
(Te) o^ "3^ 



6oa.s*3o s^ 

(Infusion). 



iScfir-Sb ID&) 



^cj^'^cuyo 1 (Tea act) So 



177 36"* 



and Grievances), ^Jti^ 



5> (Thea 



.^co;;^0-u;,6^'ii3:C (Persistant) 
^ CSTor. ^0"^ 
T^SiT "g. 



(Rights 



(Thea japonica) 
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3,58,000 l^ff* 63 

S^r ^^^ ^^cs 3o&r 

^(48.9%), s|ocSc^ (22.0%), 
S^ ^^ooo. 5cSr > &> 
633 ^^^5oO USA, 



2 , 



(Leathery) ^od ^&^oCTcoo. &o<>& aeo 5-10 Iso.So 
es^aaj 
(Glandular teeth). 



a 



^eo ^ifi^ Tg f^e^ g^S&oa. S)t5 



a(js ^ 1-5% ^^ (Caffeine trimethyl xanthine), 10-24% 
(Traces) ^^So^ (Dimethyl xanthine), 
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A 



4(iv).4 
o So 
E. 3So F. 
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5-7 



5-7 e^^g^ 

"Soc^o 



"3oo &2s6^oo ioer^ox, oc^cOut:^^. 



(Plantation) n 

(70-100 F) c-)^ ^o^o. ^^o^^cDs 2460 ^. ^c l .c^, (43 n N-27 u S) 
' fe Sofco^Tfc&o o^^C" c"~i;^ j, tjn'coo 



(drought) 



pH 4-6 

(Drainage) SSC^o ^.^0000 docrS. ^ T j; 
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1 eSg 1/2 Son 

1 !/2 53' 1 Sc, 



.loc^rr (Stepwise) 



(Arrows) 
120 X 751b 
10,000 



V'J^ 600 X 600 -^o.bo. 5 600 X 1200, e& 1200 X 1200 



-iiO^ TCrS. NPK 1:1:1 ^Sff 5 i^&Ss^So, NPK 4:3:3 

-3^_ui.:, C7S ^0-5^ ^oa 100 l^o 5c3r& a^adS 5^^o 10 

5 BJ^- ,ero--^^carS.3o5o5^roo cr&oc? &oSoCi)& (JS U-g&Ss 11 

C-iV.^ dcM o:5)c5" ^CTSET 1 ^ Z(&o 5oC5 C5e^5 (Foliar spraying). 



(Flushes) oovJCi:. ^S^S ^d S)t3 

i-j-r-ScS 31, :Dc?ao^ ^c- C & 
V-uO^r 4, 5 3 6 S 
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*#: S<SSJ*So "300^.03 OtoaiJDS) 23#roo (Economic life) 40 
50 Son (^tf^tf^S-fodT 6 ) $g 80 Son 
(Plucking) 



(Full or fine), 
(Coarse) ^oder 1 



21%, 
(Pekoe) 



3) %33 ) ;oi3o/r i 4) 



2. 



2-6 



13% 



14-18-24 



S(e2eo (Medium), 



28%, 

(Flowery), 
(Souchang), s*ofi^ (Congos) 



(Processing) 



c3-3'oorr > ^oioooS. 1) 3<-55o^ r 2) 



(20c - 27c), 



(Phlobaphe)7r 



2Q3 






tS, 



(tS 5cS) 



- zrjf tS S 



CO 'J 

$8 



S 1 (Leppet) 



. 633 



^o-D do3, 



(Theine)' 



retic) 



(Diu- 
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(Distribution): 



(Theobroma cacao ( L) . (A^o y^S" 6 ^^r D (2T ( 5J- D ' e/od 
^go (The food of God). 



3"!) (Amazan valley) 



S^Cb. ^( 
& 



ttf (Central Plantation C- 

search Institute-Indian Council of Agriculture Research-Kerala) v& 94 3 
(Germplasm)^ 



ffs-5 
2n=20). ,0 ft^cS) 9 Stofc^ ^ ^ 3*53.33 



r>c&re 
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A. 



4. (IV) .5. 

B. o c. 

E . Dd 
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(Dimorphic). 



> fc CL^cS"' (Chupon) 

1.51:0.50. (14 'See? "3oo%.) S 8 ^ 1)6 W ^^ ^oc^o 
criS-v 3-5 
(Jorquett branchs). 



4 (ivj .5.) . 

" ' (A ^5^) 



^3 

23-5" "5 ^S" 



4(lV).6-A), 

5*2: 



(Pulvinus base) 



20-60 (Too. So. 
3^00-33 



: 5, 

: 5, ertocfego, 



10 o-w oo 5*5-5^5 



5 

otf^aa. ,3 esggna^a eJ&cn> 
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So-rtSoSC^o foeoO a-S 



og-tfon- 



40 _ 

c^go (Pulp) 
(Beans) 



(Kernels) 

8?) (Nibs) 



o: 



21c ^ocs8. 15c-10c 



Latitude) 
650-1000 So. 



10 So. So. -2000 So, So. 



1.0-1.7%, ^)^5^ 0.19-2.98% cSr B (^S:S' (Theobro- 
mine) ^oiooo). SeSS* $Sr'(Sr o SDS'd8D s B Sbocs 
cSr ) ^5r > t3!o (Oleum theobromatis) 
(Valatile oil) 



2Q9 



pH 4.5-70 



^*6soo: 

1. ^(Sr 5 ^SJ) (Criollo cacaos) 

2. e'S^s^ScCio.S' ^ctof^o (Amazonian foresteros) 

3. ^StoS<3cr^:) (Trinitarios) 



2. 



"33^0- 



. 63 3oc^ (Pods) 
o ID 2>a S^g<^ rr^ 
(Warts) 



3. StDO<3r^b: ^C5^o D Bodo^ SC ^^5 ^C9^ ego. 



4SQirAoi3-B. 3fta r^So^S Sgs?cx> 3^ol5 83tf|3 (Seed viability) 
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. 1-2 



6-8 

SOft 3"$oo8. ^C5o "Soo^. 



90 cm 2 fcooo<3o 



40 (r?. P 2 o s , 140(ir. K 2 
^0*31 2,^5 



1. . JfiS ^3 05-C50 S3)o&& ^oc^o Sod 

^ w 
(Lopping)' 



2. 

. (1000 o-soo a, 1000 



BoCW 
6-8 Sooa 50-0, (cacao Pods) ^66, 



_ 
20-50 
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&<& 2-o-D )&>}&> ^tfo^cftrS. t9<>fc<3 tfo^eo to ^^_ l^goS^ (Sweating 
boxes) "3&3b3 )&>y5o 48 tfo^>o ^=^00 o<; o-D 

' CNJ 



^ 24 
(Sweating)' 



45C-60C ^ 

^ S 6 ?: 130C-140C 



AossS^S 

CbD, ^03^ 3oo>. 5f\^5 Ao330^o r'^iS" 5^o^ (Corrugated 
rollers) ^3S roo'o, Ao^ 1o&>^ ^^.^D 5"oA^(^o. S^od^ 6 Aoesco Sfetoo Sg 



(Sugar Chacolate) 



(Cocoa Powder)3 
(Theobromine)&) Src? SS^gw (Extract) 



eoo 

o 
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1) r*5* 30-40% i^ Scrgeo, 15% s-6^^8' 15% 

dsowoco. 



2) 



3) 
4) 

5) Sy^r^S' oD&^S ZrgS* (1.0 
6) 



7) 

8) &,g froc^o ^* fr^db^ 2,214 so6o ^J 0^0006, 



5. 



(Plant Drugs) 



(Principles) 



e5* (Secondary metabolites) 
(Alkaloids), ^^ (Glycosides), 



efe 



2) 
3) 
4) 
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1. ejss&tf SJO&S* 



(Azadirachta indica, A.Juss.J s|o<5*,3oec8r 



. 50-75 



50-75 'oo. Sb. ^w^5 a^o, 70- 1 10F o o 6og S) 

roots) 



, 30-45 



S^odcBsxroo, S)oo Iti^fio tfojocnr 
SocSg S^os, is-otftf topo. S^s-eo a^arr 1-2 eson 



: o<3*c&o 



So- 



-^o 
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A. 



5.1. 



C. 



4. 



D. eocr-Jfc^oo wtf^tf E.^eroo. 
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3oSc5<S"'(Nimbidin) 3ft 
(Nimbin), SoflaS" (Nimbinin) 



(Lactone), oD?oCTij (Acetoxy), ^qrij (Methoxy), vg&g (Aldehyde)^) 
(Ester) 



3. 



rtg, &*&>& 

2, "3s SC5<S), s^oc^o, e^Sbeo, ^ooSt^crj ^o^ooo. 



c^ (Ulcers), 



k "S 

(Pyorrhoea 



6. 

7. -"33 ^(dSo ^)<^^: v a^(^). ^OT^^ 6^3 OSj O^j S(tf3&^5)o C$c&r6l, 



CG& ^MSuCiS 217 

8. s^o^i) (Cosmetics) tittrbS^HX* C<*>OCQ, 80&, 

9. "33 



10. ^j 30355*006* 52 ^S Soo^jja^ g^loS^a (Biopesticide)rv 

2000 ^ooS^o 23-^0^ ^r-^S, 
(Secondary metabolites) 32x5"* 



liontriol, C 30 H 50 O 5 ), 

(Azadirone,C 2 H 36 O 4 ), e>3f d6j<5"(Azadirachtin, C 3S H W O 16 
(Extract) ^ci 

(Antifeedent) 



(Egg production), 

00 A Ito^oorr c$dLSr j C5c3o ^b^ciSo^^p (Egghatchability) cDoS* 

(Coleoptera), 



(Orthoptera) 

2. 



(Catfiaranthus) 



218 



So<2o: soo 3d3n' 3-4 



, 0580^0, 



S'l^XbodJbogo (Sub-apocarpus)^ 
otfo, s-i^-g^. fl 
(Dumb-bell shaped) 



o. s. e^er^ (Catharanthus alba) 
5*29cCio^) (Catharanthus roseus) toe7!)tf 
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D. 



5.2 



A. 3 



C. 
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^(SCTO^^O "300^0 dtfo (Cultivation) 



100 loo. S 

. lJ=irdoo 2.5 SS^o a*fes"o;& 

gj - - 

(Open fields) 



8 *3oo 



1000 i^o es^oco, 500-600 
cyjo ecx^SlPgdo^o 3000 iS^o ^^oa: 7 800 



(Ajamalicine) , 33)ot55( Serpentine) , ^"^^^(Lochnerin) esSe^e^-e 



1 ) ^6 wo^eroDD^Sb s*fia6*&g -3 6o. ^ o^orr >g er'o eu- 

kaemia) S^de^^o^ScSj^A^db, S^^^G^^Q^^^^ 

e>^OS So^ff* "S^^_o ^rrb e>SSdo. 
100 SS^o ^od L^O (Drug) ^o-3 1 (rrlo 



. aSSDS"(Vincin) e^ ^o^^oooS"^) djae^oo^o ^Ao^c3S (Hypotensive activity), 



. 221 

3. c 



100 
50-75 

5 
ooS 



Dn Leoonhard Rauwolf ) elS 



si 3 Sr^o^oS 6 ^o^Oo SgSbdyfo^' 3 Isdb l:|o<^o 236^0^. 63 
(serpentina)rr 



50-75 loo. bo. 



3-5 

(Corymbose cyme). 



: 5 

: 5 



222 



(Dumb 



3o$Ko $00 (Drupe). 



B 




' 

3rto (Cultivation) 



1200-1300 &*og 
10-32C ^(rtS.^eoSQ 33o 250-500 



, c&o.S:., 
^ 

!/2-2 "Soo ^ScxJo^o ^8A^ ^(^"Soo^o^o gf^grp "b8, NPK 
(80:40:40 Kg/Hectare) 

. 3-4 



1200 



.? -3.0% a<3& tse^er-oxx^ 
(Bein, 1956) 



1. "fo^CS ?3cS ^iS (Central nervous system) >otf S3 5^ 
0236}<" (Reserpine) 
*3lo?o^So<" (Rescinnamine) 
d^Sjd.S" (Deserpidine) 



224 
2. 



(Peripheral adrenolytic) 
^ofcS" (Ajmalacine) 
<$) 5>J<$" ( Rauwolfine ) 
0*3 ScS" (Serpentinine) 



3. 



1D3 (Unspecified sites of action) 
<SoS)c^ (Ajamaline) 
erpentine) 



jS" (Reserpine, C 30 H 40 N 2 O 9 ) , 



3^ScS" ( Ajamaline C 20 H 26 N 2 O) ^ 
S^S:S^<" (Ajamalicine 



_ . e838)TSo(d ?3c^ S^ (Central nervous system) So<3 
(S^o^^^ooon (Tranquilisers) 
ogo ( Gastric ulcers) 

tension) 

x 



2. S< 

tion), 

* 
3. 

4. 



- Tto^tfcSbo 



<3oO 



(Depressant) 



(Uterine contrac- 



, Sr) (5*7^0 &, 
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4. 69(^5*^ fcJexST 6 ^ (Atropa belladonna) 



6000 c^oD 11000 



e. 



: qft 60-90 Tbo.^. -^ 



ar-aao 3, 



kr oa- 

10-20 T,o.i,. *&, 4-7 



(gland doned) SSft 
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'o, aoc&ojo, 



s-SCfcf). 



4-6 



ga (Isolate) 3^<>. 



. 3-4 

4-5 TDo.Sb. 



700 



. SD^J ^cObao "200^.0 "3^ g^ 3-4 
Jo ^so^.ej'cxx)^ 6^^rv ^^/^oo 
5-40% es^L.S' eo^egooocSo 6^^, 6-11% 
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2. 



3, 



5. 
6. 

7. 



8, 



9. 



(Anti-spasmodic)^^^ ^^ 



(Sedative) 



(Diuretic), 



(Antidote) 




6 




(Biopesticides) 



(Fungicides), 



30 



Chemical) 



90,000 

, 12-15^^0 



10-14 



2. 



3. 

(35, 

4. 



5. 



5d3(Non-renewable) 



o (Inseticides), 
f3'se(Bactericides),Seo$)3oog) 



efcr C'^cSb^ ( Synthetic or 
o ES&no<5*oQ. 



, 4-5 srtio gs^jaj3S& r o33-5Ewe 1 



SOA 



cro- 



rj 



So 
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control) o 

o' (Biopesticides) e>S ^OCT<&. S^SS" 8 S^jq^oo (Mi- 
crobes), 3o^2)ex>, 3*23 ^)oo (Predators), 



1 . >(3j'lD^"|D5'TOrr "axj^co: (S3oxSo(i*5 U^oS^ Xro^r^Cb 600 



rr 



5g 6.1) 
( Extracts) 

2. ^^c3^y o (S"oo^^' itos^oo 



11,000 



(Trichogama) w> ^ C5^3o^5 So>6tf (Wasp) 
(Neopletana) 



3. 

(Heterorhabditis] 



4. e3<^oS)^ ^^^ro^S^ ^^, (Modern Biotechnology) 

zS^ScLSbo^E^: (3S)3ff* e>3^ ^P^^OO (microbes) ^0^<5 33 B s*<3oOTT' (eco- 
friendly) 
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A.) 

^lo (Bacillus thnringiensis Bt.}. 
(toxic proteins) <3J<3 cicdo^o^g, 3 3 Soeo 
to^oo roo^^oorr S^oo 
( <$^Q1 HP, 



B) 3&>g3o&orr Sjsj^o^o (Wilt deceases) ^S 

(Aspergillus niger (An-27) 



, 

CO 



C.) 
(Invertebrates) 



D) ^o^ 8oo3rt3^o^ cy$o" 
3fi!o (NPV), 



E) 

( Trichoderma Aflna/im),^c3Bj^^<5c2BbS) S3&) (Gliocladitmz 



5 . 

^og^) 030 /J^c^^Jno (CT i ^)Scjf"3o^^ r o^ (transgenic plants) 



t-DNA 3^ 



,oa) S^^: fooc^c5^^( Embryo rescue) 



5 . 



6 . 



6.1 ><o, syxc&e ScfooWfoS) fejKfi&o 3!a3 UooS^.0 JteJ^QW (Plant extracts): 

D, <5*5> 



^ddJ^e (Spray). 



2irii 
. Y*M w*f~- ~ v - ^ --/^ ~"*/\^ - ^y\ 

ScJirj (Spray). 

^ ^ ^ . 

3. iej-fc 



10. *s-^o ^^5 



12. 

.._. - Jt ., 



13. 





25 - 50 (n3ooo 



15. 



10 

u> 
to 
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k.l 

O 1 



a? 
o 



G) 



o 

si ^ 



3 






'fa ^J 

b 3 

> yj 

&/) O 



b, 



O 

ft 









a 



ff 
' 









\! 

3 

& 

/fa 



Tc 
o 



>T 
<o" 



3 

3 



3 
3 



1c 

o" 



8 



3 



n 



I 
ff 



3 
^ 



c, c 

xjl ol 



f 



a 



00 



1 






s 

& 

o ^ 



o> 



1 



b) 

cn 



CM 
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o 



<) 



o 



o o 



8 



f 

fe, 



tc 

O~ 



O 

> 



o 



CB 



6. 

' 



h 
^ 

b 



^ 

<J> i vP 



3 # 

<T2 Q 

LC-10 C 

3'g 9 

^ o 

iS 8 
% 

or 2) 



O 




K 






o g o 
r* ft S 



C 

? 



3 

^? 
/# 

3 



2 

3 
o 

ro 



^- 



CN 



fo 



o 

Fa 



^d 
CN 



I 

CXD 

es 



b 8 

$ h> 

in ^ 

h 4 



ON 
CN 



o 

RT 



O 
en 



03 



i^ 

83 -3 

to ^3 

sl> 

O Q 
D x 
>3- 
*/) 

<N 

en 



y o 

S 

o 
Eo 

on 
en 
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,& rfO &> 



^-H CS 



^ 



Ji 

s 

s> 



nr 



3 

X3 

<O 

S) 



3 



.8 



lice 



S Tc 
o tc 



S) 



O 



6" 



3 

3 
o 

V3 




3 



8. } 

i | 


X> 


p^ y- 


Y? X 


a 


A n 


I 



*>/ c 

f^ 



c 



3 



3 

a* 



3 



I 

vi 



3 
k 



"ti- 
ro 



vr 

CO 



i 

VO 
CO 



CO 



oo 

CO 



b 

3 



e. E * 
1 I* 



1 



f 






(3 



5 
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. ^g^Ss^/foerco (Antimicrobial properties 



2. 

3. 36" 



a). loS534frtbey*oo (Inseticidal Properties) 



2. 983(3^1^ 

3. 
4. 



erorv 



^OETOO 



300^0 
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